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HIS GRACE 

THOMAS, 

LORD ARCHBISHOP 

CANTERBURY, 
Primate of all England : 

As a IcftLmony of GRATrTuDE for the 
fricmllhip and generous proleflion, with 
whJchHrsGHflCE was plcafsd to honour 
my deceafcd hufband, 
T n r s 
TREATISE 

IS INSCRIBED 

BY HIS GRACE 'S 

MOST OBLIGED 

OBEDIENT HUMBLE SERVANT. 

ANNE MACLAUR.IN, 
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To the R s-A D E a. 

l:sd ihtfi Ihret Ohjtaiin 11.11. 

1 ..To ght fhe Sfsmral Prinfii plm «W R uIm 
eft/It SciiMt, mhejbi'Ulkymii.ill.lkf/gm 
lifiifl lln-iiojlcliar Olid cunprilKpfiue manner 
thif<vim.pigiiU. .4srxfabU.lt.ikis,.i!uagh 

r^ry Rxit it.frf/VT-lf fK'ifiifii'i.yt! At Jxj 

JW;.*f»n£/( iiif int^ whativeaaytaJI, a Taura- 
iqgy .e/ examph' Hi rcjiat-fim epf/u.'o- 
lisai sf MgQia-*,..lbat an a^noBly Isitmt 
^ilh.i). other ^riurii iiiaufi t/,i namifr a/ 
fuchsfflkaiant-u.tndlrfi: a^4,.liajtra(rujf- 
m //y may be in PraSia, thry cmno!, Ay 
iJii ruLrs of gMd method, iasa fjaci ra an 
.Umemary TrMi/i. Ri!,asliii->i-iji mistfd 
.'/". -^'g^ii-mcaJ ftlutim. ff.pmicukt Ge,- 
tnilricgi prtilta,, .ai.rtfyin',rg:tU tn^Mt, 

lA^e tf Algol,™ oi^it .„ b, iiti, e, ihry 

miiairtat of.themiaMlriiaik» ofii, tva 
^«™«rmto.Tl)icdPw, out, *is« ~h,. 

/«!■ l>¥tMl>.4nafplk4U«,.'!l;as.th,- kli Kt 
tfjiry. that Sir Isaac Newton', «„/,'„, 

Old Ih^l ikrt ^rtje^ Maihmatkal ■writers. 
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•■which, however, arc notthe moft diffi- 
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"cUltirnhM Book." 


clu<J 


WJ>iit tl^ lianuJ Prsfcjfir fi earnifily 


™y 


'.mflitdfof; vi' 't iffl/'t enfcuteJ, mtj/pt- 


mid. 
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liai 


manntr rjaally natural and cetwm'ent i entry 




Dcauiifiralm itmg aptly infirttA into ihi 


fOS 


Body ^'thi ftiri, ai a lucejary aadw/epa- 


P.4 
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fsme ctAfrt, sivjeiu ttmgi te an altentive 


Z 


RtaJir, vill. it is hspti. Jifli<ig«:Jh li,ii Pir- 


Wii 


JsrnKBCC fma tv'rycchcr, ef the kind, that 
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liai hitkttli appftred. 


Olh, 


3. Jiflir haiiingjalfy eitplmned the Nalarc 


'ITI, 


>fE^m,it:m.witAf Mitisd, if^iini thtir 






nj/. 


it dune, or n injimii convergtng fcrfes ; it 


hm 


rumaneden^rttmfidtrt'itRfiatioBiifEfiai- 




(ions inwhiiig ftiX) variailr qaaatillii, md 
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ef'Gcaaitrical Lines M tacli tiller j the Dec- 




trini f/lieLodi a«d Iht Conilruftion s/* 
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Equ^liom. Thffi malt the SuijiB =/ tlie 
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Third Part. 
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. /?.. Tilt Indhg of DMfr,. „J ttf ndo.ion of 


Upua 



watlfJj mtjif- 

'y lake, iut in n 
iStpoenienti eeery 
inftrlid into tht 
tjarj and ii^f^ 
■age vhich,, initlt 

Hngu>fl> M P"' 
eftie Hud, that 



is offiadiagth^ 

Walion^fEV'^- 
aaantititi, W 
.lAinthD^- 



To the ReadeK, 
Upon this Flo« Mr. Maii-auRIN «W- 

chsfn Fraftjar of MBtbenUltkJn « thi U«i- 
■oirjSiy ^Edinbiugb i i»lmfLhc,tl"'>ctJ^''i' 
made ufi iffinMiTdkiiy Qti^fi ofLiBtm, 
mdvitiKC^fiimlfyiK'provmst^'^ P*^' 
iim ht ifUmded itjbeuld ii^, itfirrittait.' 
mitiiditnlhiPrifi. jbd the ttJiCtfks<^- 
ill Muniffcrift Aiming iien tranfmitledtiitke 
FahUpw, it lau ajy, h o"*P^>xZ them, u 
tkebiifi) •> txTia md gemiini Te^. Ihtri 
icere, i</id<sJrMrali.ta:hedFafir,,fime tf 
which u*-e quite fmijhid, and wanied (alj ro 
bt ii^erttd in their frofxr flaai. In afiv 
othtri, the Demon^'Mioat vierrfittim/ify ex- 
frrffed, and couthid in Algtbrmcid ckarac- 
Itrs, ihaiJl vol Hscefiaj tt write them oat at 
murf length la makt thim if a fieccaith the 
reft. jfadlhifistliemljliitrlylhiFliiSfbir 
has alhywsAhm^' ta taiis eMeftiitg a/fw 
iticar^eraHe a^tieas, that/etmedna^^ to 
reader the Belli mat can^imt mthia itfe^, 
and ts faiic the tnubk ej' cuifniting ethers 
who have ■wntten on the fame, SnigeS. ■ 

Tht Rule) comernias tht £ijipoffi We, roots 
of Equations, nr Aaihor luidveryfutfyioi^ 
diTtd.aseppesr'jrBmhisManufcriptfapeTi: 
hut m he h»d. ns vihertnduced any thing en 



I 

■1 



'hatSubjiiiH^hll„J„,„, ,l^„ ^hal -waf 
lei^jigifMblijhtdmihi PhilorBphicJ Tran A 
affious, N-394, and ,,Di. -^ iho^ht it bift 
la Uki thtJuhJlMCf^Q-^x^. , ,. Pu, J!_^g„ 
Ijiair, ijpfcia/lj, ai tin kttir<^IhtfcP,H^, 
fwmihti a dima^Jlretim oj Ihl crigimilRuU, 
■abukfri-Jufpo/i, onfy wAat Iht Rtadir hs, 
ktn taaghl ia.afrtading CliBptcr. 

%ht'PeptrtlMi,Jubjoin,d.attthlKaai,^ 
the Powers of the RooHof an Equation, a 
mkm from a L,ii,r „f tki jiuliar ( S j'ld. 
'743) W //"■ R^ht Bojauraiili Iht Eai-I 
Stakhope ; commaaicMtd (a thf PMjhir^ 
■witifomi thing] oddidfylii, Lirdjhip, viliich 
wri valuing lofati/h t!,t Demmjlralion 

O/.tliifi Mauriali. artfully c„IU-a,daad 
fait m order. li/JhiUwiBgEkiaenUtyTrea-^ 
tift u csmpofii; which -at h^t cisfin rathfr 
tlgrwixa I'Qlumi that is ■mchia the reach 
efivery Sludent, ihaa in me mtre pimpcui 
Vhiehmghtiel^ge^rally^fff^. MM'u^l 
fmpej-rp,,, the ^„«,, i, ha, t-ojl u.. iu bhrnifht, 
are not m™j.. nor/^b a, a.cmuM intelligtai 
Header mi^ not/urgnie. 
. neUtiaAppeadix it a ^a/terS*q>iti,aHd 
^highfyip-ove^em, ^f^lmthedh»n it«m. 
firaledm Port. HI. ««„„>,^ ,^, ^,/^„^„ „ 
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mmoo, And is lUowcd to be 
ear and evident of the fci- 
Dinber of ffmbols an idinlt- 
being necclTary for gjving it 
icTjlitJ which ii iu greatell 
' hofefymbobUtobe 



abfcurilj or i 



Eigures by a figure of the fa 



Aloib 



lofthealphjb. 



' reprelf Bted b^ liie fame 



been ima^ncd for reprefexilirig their affedHoni, 
relations, and dependencies, in Geomeiry the 
rcprefeniations are more nliural, in Algebra 
more arbivary : the former arc like the titll 
aliempti lawards the eipiefPion of obje^s, 
»hich «9S by drawing their refemblacces ; ihc 
latter cortdpond more to the prefect ufe of 

lious ; but ihc ufe of Algebra mote eiicnfive, 
and often more ready ; efpeciallj fince the ma. 

tjiKnt, and have been applied to fo many en- 
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n we are to fubcrafl 

:o be apowcrmifiui 
ii: be gicaccr ciun the 
he diairence. T6a 
;r only lakes plm 



loifubtraflagrcM" 
1 lefler, or B grealtr 
Tcr. And thcappli- 

vu principles of ihe 

) be added it like- 
,; and a quaniiif 
siialivi: they ae 
) each other, fo as 
rrft, in any opera- 



Chap. I. ALGEBRA. 7 


KTI 


wanJi may be equal lo a 1 


notion upward,, »n.J 




ihedeprcinonof.fcrbrl 


ow the horiaon m^y 




be equal a ihe ekyalion i 


pf a Rar above it : 




buiihofe poficioiw areoppc 


iflte.andthedilisntc 




oT die liars ii greater dian 


ifoneof them v^s. 




at ihe horimn lb as 10 hm 


c no eleifaiion ibovc 




u, or deprelHon betaw it. 


It isonaceOLintor 




thii conlraritty that a negal 






be Icti duo omhiog, bcci 
the pofitive, and dioiinilhej 


lufe it L. oppolite to 





whcteai die jtddldon of o fi 
a negative i, to be eonfideti 

= pofitive. Q^uanl 



o lefs u a 



no Dgn prefixed to 
} B, The number ptffined to a letter Is c: 
rcprcfcnieii b^ die Ititer ii 10 



Thma 






prefeTiied by a is to be taken twice \ 3a tha 
is to be taken thrice i and fb on. When 
number is prefixed, H>»VituiideHh>od to be 



' biK of ilis '"^ 
her. A decrement 



are teprefenied by it 
fjually repeated. Thus - 
but a and j, ot d and aa 



re laid 10 be lUt or Jimilsr, 1 



^TREATist a/ Pjrtl. 
r-i thusfl+iconntboftwOKraiJ, and ii 
:Lllt!d a iim"mali s + l + c conGlts of three 
■ims, and i> cillcd i Irinmlal. Thefe are 
allrd csmptMnd quamitia : i JimpU quanliiy 
ojiGftiof one term only, u +J,or +a*i or 



CHAP. II. 

Of A D D 1 T 1 O N. 

j g. /-^ASE I, To add qusntiucs ihit m 
V_( like and hiVcUtcfigiu. 




'SE rf Parti. 


Chap; 2. ALGEBRA. 


F two teraii, ud n 


To 3B- 41 


c conClb of three 


Add it- Sx 


■-•t^Ml. Theft j« 




: .jf»f^ quanulj 


Sum 8fl-ii« 


a +-. or +ai, or 


Cafe II. To add quimiciej that itc li 


rcfiniiimu necdBqr i 


hiirc unlike ligns. 


>ed ia ibeirpiopcr 


Rule. Suhlrsa ibi liga Kig-ii'i fn 




p-talir, piifix Ibt/ign if Ibi griaiir 


-4^^++»+++ 


lirs. 




EXAMPLES. 


II. 


To -^ +sh~6f 


ION. 


Add +7* -ji + 8( 




Sum +3J !* + !( 






figni. 


To - + 6x-5^+S 


Add _jj-+< + 4j_3 _M + 


,««. « /*«r/«* 1. 




(uhjim Ibt cmoM 


. 



This rule ii eiCly deduced from che naiure 
of poClive and riegalive qu'iiilles. 

added tf^ther, Grfl: add the pofidve togcrhet 
intoonerum, and then the negative (by Ca/il.) 
Tl^en add ihele two funis together (by Ci/i 110 



EXAMPLE. 



, Sumofthencgsd 



Cifelll. ToiuJclquantiiiesitutareunlikt. 



EXAMPLES. 
Add +3* 
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Ch.p.4. ALGEBRA. ij 

fore ibe produil ii negarin:, bong 



1. 






it JiS" < 



. but TO*™ '*'■'«" 



^hc produa 






^hipV.ed by ".''«" 
native ""P" , ,« 



CifelV, ■When —a is to bf muliiplitd by — «. 
Ihci. —a is CO be fubtra^cd is often m 
,1«« reunites in** bu.{bySio.) to 

+ ■, confequtntly the produS « + n*. 

The lid ind IVih cifei in«y be illuftraied \a 
the following nunner. 

By-ihe definitions, +a — fl=o-. thtrefbte, 
if wc multitplj + a— "byu.the produft mull 
vaniBi or be ov beWufe the faSor a- 



The firft ii 



" (by 



In I 



Therefore — a multiplied by h 



"by 
_ », the firft term of the piodufl being — m, 
the Utter terra of the ptoduS mud: be +m, 
becio& the two togeihci mull delhoyeichothcT, 
or their amouDi be o, liace one of the fa&on 
(tis.* — a} iso. Therefore — aniuldplied by 
— n muft pye + w. 

In this general doaiine the mulliplicator is 
always conndered as a number. A quantity of 
«ny kiod miy be multiplied by i number: but 



w 



A T. 
debi b; i d< 



bl. or i line by a line. We 
erwards coflGder the JnaLogy there is 
rc^anglcs in Gcomctrj uid 3, product 



J 12. If the quiniiiiei to be rnuhiplied ar 
BmfU quBJittties, Jmd iti fipt ef tin pmiuSI I 
Ibi hfi nil i aflir il flaci Ibt prciaa if lie ti 
f^dnat, aid liin /er dimn ail lie liiisri afii 

EXAMPLES. 



P(od, +3,« I -i5M*£ 

^ ij. To muiliply Kap.-Dni quantities, you 
mull tmllfti rvirj far! if tin mtlllpliMud bj 
nil ibt pa'ls of lit mdtipUiT lata cm aflir an- 
ellxr, end fhw lalUa mj Ibe prcduHi ills m 
/im; ll^l fnia /bail ii lie pTcdaa riipiirid. 



Ptoi 



ties CO be nmlcipliol ui I 

ate the prcJuB tf ihi a- , 
iiraiM all lit Ullsnifiit 







% 14. Frodufls liiat arife from [ht muliipli- 

ire Giid [o be of two, three, or more H- 
sm , md ihofe qiianiiiies are called f-aeri 



mtn irc rtprelTcd rtuactimcs bj 
E [he looi loftie righi-liuid a Egun 
ic number ol fi£to!s ihn produce 



Jl 


r" 


Powtrofrtie 


1 


Id 


is Ihofily. 
«prel&d 



placing «bo 
fxpielTing I 



5 15. Thefc Sgurts which, 
btr of faaoris *at produce j 
[heir Hiiw or apoali ; ihuj 
b'. And jwwnv c/ Ibt faeu ; 

{ if. Someiimei ii is i 
muliiplycompaundquanl 
Jown Kilh Ihc r.pi of KP 



TiiUi 




r 




•"f ,,i, 11" w- 



to ./^Treatisb »f Part I, 



EXAMPLE II. 



'iaab+iabb ■ 

aib'-hil 



EXAMPLE IIL 

«— ^) aaa—bbb (aa'+ab+bb 
aaa-^aab 



aab^bbb 
aab— abb 



abb-bbb 
cbb-bbb 



EX- 



PLE II- 



Chap. J. A LCBBil A. 
EXAMPLE tV. 




asj niri iivfinr, yn mi} a'limii iti 
ajAraij^AiS- Thus, in dividing 

™+™=a-|- tff." whirh Series cin be 
\ti as fir u pu. plcife by adding the 




r_i;:+^tf^.- 



Chap. 5. A L G E B K A. 33 

In ihij lift nainplc the %ni are alitrmiel/ 
-f uid — , the codEcknt is conftuKly a, lAcr 
Ae Brft two tenm, lod die laieri ire ihe pow- 
in of ji and d I fo thii the quotient miy be 
continued ajfirurouplaTewichoucinj more 
diTifioo. 

Bui in Dinlion, afteryofi come Co a tnnain- 
det of one term, *) >h in the laft example, 
it i> commonlf tet down with the diTilbr tmder 
it, after ilie otiier termi, and cbefe together 
^re the quoiicat. Tbiu, the quotient in the 
bit cnrniriaii found tc be «~(H-^- And 
U-i-ti divided by t—t ffw» for the quotient 



Ntlt. The figD -I- plued between any two 
quantities, eipreSM the qoatteDC of the former 
divided .by the btier. Thus T+l-r-*^ is 
the quoricntof<>-|-j divided by t—r. 



Chap. 6. ALGEBRA. aj 

whereof one port is ut iuestr mi the other 
ifraaisti. Aijjiods;, anda+p 

PROBLEM I. 



cflfled the f/umtrtttir. 
,e divifcr or qaarii? 
called the D"-""^"- 

d 3 the dcn<.min^to.rf 
-./■ a fra^"" " 'i™^ 

y^ -""""f ■■;'■, ;^; 

^^_ ,„bo.h c 
led <OT/>rrpf- B^ / 

and iscalkJ/™/"' 



K. FHACTIOK. 

Rule. Afti/iji^ Ihifart ihu ii an it^ir h 'i' 
daiminaia of Ibi friBimtd fan \ eti rt lbs 
frtiiS aU Ihe nOMtatr ; mdir 'tor I'm 
fha Itt/srair JnHmliiilor. 
Thus )', reduced to an improptr fraction. 



PROBLEM n. 

f ,5. To n^« BO iUPaopER /raffisB /s « 

Rule. Diviir IhmmtfWf Its fraSkn hy 
ihc daimtBlir, anil Ibi j»M/"U jia" pv' •>" 
ittcgral fiTI; Iti Ttr^iiirrfa jmr }it dns- 



ChBp.6. ALG-EBBA. 





PROBLEM V. 


,,^«»^-t«^- 


S iB. To HutTiPLy Froaim. 


,^, ^«rp.ai«ir 


Rule, MiJirp^(Mr™»n-flWj£i«™«am<i9- 


^y *A/ J^ whifi 




:5. /^ *^' 


fiallp'V, Ibi ^inmtmli^' i,fllHp«a3. 


s,j. A»dth.f»a" 


Thus ^Xy = ,^l-X-*=fi and 


, „„J » «£■ 


•+' V '-' _ °'-'' 








If I mixt quaniliy is to be muhiplied, Btit 


rf IV. 


reduce it ro die form of ifriilion (by ftvrf. i.) 


And if >n inlegrr iJ to be multiplied by a fric- 
lion, you may reduce ii to die form of i frae- 


-Art •finW""""' 


lion by placbg unit under it. 

EXAMPLES. 


ired. 





§ 99. To DIVIDE Fraaism. 

Rule. MuUifly Ibi mmlrtlin- of ibi JhUmi by 

Ibt dmamiwa- ef Itt divifir, Ibar priiuil 

JbaH ^e Ibt BimtriUnr ef ibe jaelial. Ttrji 

Kidliply lie Jnininalur ef Ibi dn:dmd by ibr 



„,.r,.«M,,,.J»?J.^.-Ji, Ira if 
you divide inff by idf, ihe quoiieni will be the 
lime 11 of A dmdcd by j ; and ibf iii'iicA hj 
rfi/ gives ihe fame quouem as e divided by d; 
and <W divided by^ ihc fame quoiicni as t di. 
.ided by/. 

5, Fraflioti! reduced ro ihc fame denomina- 
tor are added by adding iheir numeratoi! and 




E M VI. 

neraltr 'f '** ^i^''^"^ ' 
, of ihi quel''"' "'■ 



ulesareeadlyMBKn- 
'f jiC ^< firce if 



PROBLEM VIT. ' , 

S 31. Te fad the grtaUjl ammim lih^kuf 

Iwo minbrrs ; ihai [s, the grcatcft number ihit 

can divide them boih wiihout 3 remijiidcr. 

Rule. Firfi divide Ibi grialir namkr bj Ibi 

Uffir, Had if Itai ii m rmniedrr ibi iger 

B«/«iir i, th inilfjl ,^mm,, d:vi/t^ r,imr. ' 
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VA" 



mit be rcrdiiced lower. 

fureiiunii, ire fajd m lie ^«( 10 oat mother. 
f 34, If it ii required 10 reduce a given fmc- 

given denomiuiDr, you muft auliiplr lie m. 
mlralpr t) Ibi givn Jintimiulir, ml £viJf ctt 

fil mcr lit gma Jcuemmnsr a tti fraUm re- 






ih IhJI 



Chap. 6. ALGEBRA- 
Ifi Vulgar fria 



mtities, ihen ihc fr jifiwi 
: ttrms. Thus ^ "s 

grrtteft conimon mti- 
be /ri*' «"«= """""■ 



ThDi i = .66666, tf r . i i = .6 ; 

{ jj. Thrit fraiftions ate added and fgb- 
inited like whole numbers ^ only cire mud 
br nken n ^ jfanbr ^fci abmx tm tmalhr, 
B uniK linvcunin, and Knth; above lenihs, 
til. They are multiplied and divided as inie- 
ger nunrben ; only ilfn niiij hi ai miiirj ia'imal 
fUrii in /If prHbiU as in Ulh lit millifliiasi 
Hid m:d>lfl!ir t and in Ibi julUiu ai tuHf m 
Ibiri arc la lit dhiidaid mon lim h Ih £vifcr. 



to any degree of eiiftnerj you pi 
ing cyphiTS 10 ibc dividend. T 
iheft operations iieafilyundcrttao 
Deral rules ibr adding, multiplyli 







I n 



CHAP. vir. 

Of the Involution of QuaDtities. 

{ jC. /TpHE produaaariCDg from ihe con- 

1 rinu.1 muliiplicaiion of ihe Ji™ 

quantity were tailed [m Ckaf. 4.) [be poairi 



^ 






are the poweri of ai. In ihc fame Chgpi«r- 
the tule for the mukiplicarion of pqwers of ihe 
fkmequiniiiyii 10 "Add [he exponents and 
make ihtir fum the Olponent of the proiiua." 
Thus o'xfl'^fl'i and J^*' x fl'i' = a"*' 
In Ch^. 5. you have the rule for dividing 
powers of Ihe fame quaniicy. which ii. " To 
fubnafl the expooenu and make the difierense 
the exponent of the quotieai," 

Thu.i = <-; = s- «.d^ = 

537. }f7»"iiviili>UJ^f,mrly,^„,^ 

' ihi ,f«i«U ./ Iti }«/.(«/ «.j), by ihi. Rule, 

i,«g3tiv,. Thu. ^ - a.— _ ,—. g„ 

fl = -^ , and henee 1 is «ptefl«i alfo by ,■ 
with I ncgalive cjpontnt, 

Ii 
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tl 
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-Add ri»:u|i rin-^ 


a — 'i fa iliH (he quiniiiio a, i, — , -n-it 
~, &c. may bt iiprtlTcd thus, J", *", a—', 
*—. 0-". a—, &c. Thofc are cjied the 
Kgiilivt powri of a which have neg»iive ck- 
SontnEj, bur they «e« .he bene linB «&.'«■ 




Ibcir ixfamnli. Thus ihe ptodufl of d — ' (or 


= ->-'^ = 


^)n..l.iplL«Jby.-.C„±)«.-- = --. 




(or^Jj »lro fl-' X o* =d-'+* = «- (Of 






Ml, Mf p^iM ^owB- e/ a mallifliii fy a nigtlhl 
Ihtfrsi^; fonhepolirivcindnegatiiedeftroy 




= i-' = -ri and 





.ke« 




tka 


■' any qumliiy pliccd in ihc dtnominainr of a 


ri-rt 


fraflion may be tranfpoftd loihc numerator. 




ifihcngin>fLts«tpontnt(Kch.t.gcd." Thu. 


. * + 


4=-'-', »nd~ = fl'. 


ucill 




Wl-ijtr, 


$ 3i|. The qwnlily a- mpreifcs any powit 


■Tie 


ofaiogenerjli iht cuponcnr farj being uniic 




'f""*.! 


[trminedj iind b— cxprelTc!— , or i nrgitiue 


-irf,!^ 


power of a of an equil fipnntni : and ii-x"-" 


.ncnt 


-B— =-'= 1 u iheix produa. b- cKpreQf, 


WC 


any otbtr power of a i fl- x "■ = =- + ■ is ihc 


Aj 


produdt of ihe powers fl- ind o-, inda— -ii 


TO-J3, 


ihtir quotient. 


Hli 


i 40. To riife my fimple quuirily to Lts fe- 


WlJ, 


cond, Lhird, or fourih power, n to add iu ex- 


-fm 


ponent twice, ihtice. ot four liniei to itfelf , 


nuinl 


therefore the ftcond power of any quintiiy ji 


'numb 


hui by doubling ill «ponent. and the chii^ hy 


= + 


trebling its cxponeni, wid, in genera]. It, 


= + 


;to«7- aprrj-»l iy ■ «/ bbj jMPH/y it l,d ty 


+ lt 


»,i.l.>Jrui[ii(«T<«.< iy B. B i. ob.iouifrom 


Tb 


[he mullipliciiion of powers. Thus the fdcond 




power or fquarc of a is b— =b'; it, third 


qua 


pov-rr 


eri 




ceiponeouarei.i. j, a. 
thot *holi expooenu m 
£jiive. 


j 4j. !f the powers of a— I are required, 
tJi^ will br found ihe fame as the pte«dii!g. 


only Che lermi in which the enponent of * ii 


lution of f»/«iWquiiuiiia 


an odd number wili be found negaiite ; " be- 


DpcratioQ. The powen if 


ciufe Id odd number of multiplications of a 


n: found bf concinuil mul- 


negative produces a negatise," 1 hus the cube 


i.fclf«iaJlo»!. 


of <-* will be found ro be a>-3fl'* + 






1 4+. Il Is to be 


bferved 


Thar '■ 


nchefidl 






of J=i: 


*, theq 


uaniity 4 


hasth 


e exponent of 
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.er requ 


red, thai 
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nj, the 


iponent 


of.de- 




gradually b 


Ihe fan 


le diSeie 






and that in 


he laft 






found 


The powe 


sofi 






order 


icisiucfou 


nd in the GrQ ic 


m, but ill 


«pon 


ent in the fe 


ond ler 






third 


term its eipo 




and th 




ponen 


jncreares,til 


inchelalttermi 


become. 


.qual 


Ihe etpone 


t of Ihe 


power re 








ofdih 


s derrea 


c. and <i 


the fa 


Tie rime thof 


ofi i 


creafe, 


Ihe fum 


of the 


r ciponencs is alway 


the fim 


e, and ]< 


equal 




lofth 


power 




Thus 
6i>H 


In Ihe i5th 


<1-' + I 


f* + *. 


1^' + i\ 



40 

th 
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S. +. 3. ' 

d the rum 
ayi 6. 

preceding 
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of 
od 


HEAT.S. ./ P 
o I and thole of i i 


ttl. 
prdcr. 


A 


iieitcxponcnuinany t 
theit cocffitirnt of jny 




ki. 
ih 


lie to "dii-ide[hecodEci 
temibj(ht«poiKmof i 
iidwn.ubiply.hequD.iem 


nths 
by the 



cientDfibe id teim »iU be-: 
tharofihcjdiennwillbe-xW' 
ihatof the4ihierinwillbc^ X jT 
and ihofe of [he following will 
agreejble to the preceding Table 
Sl«. In gcncnl, if a + * ii 
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and thofe of i wrak 


cording to the la(k rule, will be 


«'^neot/lnt''lc™i, 


,,.,„X^,^X=^X^.»'X=^ 


r coefficient of any ram, ^ 
e precedent term bcin| 1 
divide tfae coefficlenr d 1 
tfie exponent of i In the 
liiplythequoiienibyilK j 
ame term, increaftd bf 
Ihc eoefficientj of tin 


Hi. continued until you have one roeRicien 
more ifian there are unit! inn. 

IlfoUow! therefore by thdelaft rules, tha 

+ m X ~ X ^ X 1-^f + ™ X -^ 


rof j + *, yqufindrk 


X ^I^::! X ^^ X *— '*' +, ^f. which is ih 


ci.n.of.hefirftterm« 
gtoiferulc, lhec«a- 

a bt±x5 + < = ^' 

■jx7+^=JXi=Iii 


; 47. If a quiBtiry confilling of three, 01 
more termi ii to be involved, " you nay d 
ftinguiHi it into two parts, conDdering it as 

ceding tuki 1 and then by the fame rules ya 
may fubftituie inftead of the powers of ihef 


jng »jll be .5, -S, I. 
„ Table. 


compound parts their values." 


II ibe exponent ol i 


AndB+*+i-=B + *'+ 31 X 7+T 
+ 3''XB + * + <' = <.'+3B'*+ 3fl*' + * 



*( + 3*'c + sat" + 3fc' + .:'. 



41 yfTm 

In Ihcfe cxampin, 
u compered of ihc c 

a + i arc foraicd by tl" 
rublliiuied for T+l' ant 



1 =/ Pm I. 

^ ( U <:an6.fyted 
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CHAP. viir. 

Of Evolution. 

S+S.^TIHE reverie of Involudon, or i 
X itfolving of powsfs inlo [heir ro 
is ailed Evcluhi. The raoiB ef Cngle qu; 
liijc) ire cafily curaSed !j Avi/iiiig litira:^ 
mall iy lit mimiir Ibal ioumauUs itc rial 
ipgrii. Thus ihc Iqnarc root of a' ii «' = ■ 
and the fqmn: root of i-iV ia fl'*V. 1 



oiuf.'jV 



n the 



any ^ 



plying iUQpoaenl hj 
uate* the power-, tnd therctorc, 

the citponent of the given powi 
.hit denomuiatcs tlic kind of 



^■J, uidihe eubi 

The ground of thii 

'e for rnvolution, 

found by multi- 




Thmatw ^ h 

jx corcpocBl pin tfi 
I J jnd ihcn ibe pwtf 
■ bv lii; prfcrdiag nilo, 



\p. vin. 



root! of finglufl"* 
7 JjzfJin''^'^ 






T* 



7 jic graiiod "'■ ■'''' 
he rule f'^^'""'""?"' 
,t are found by mulo- 

he in** ■''« *™™" 
-eforc. wht" "nyf*^ 



po 
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-r by tbe nun>b« 



Chap.8. ALOEBRA. 

{ 4;. It ippcin from wbii wu fiii of I°to- 
lution, that " j»t /««' '*" *" ' f^'^' A' 

C*«W rt/far a f^livt er mgoKw ro«, if lH 
is Janmnaii »r -^ "™ n"*^-" Thui 

beciuft +«x+.or-ax-agivM +o" f* 
rhc produA. 

But if i power tiiw » ncgldTe figti, " it 
ml 1/ it JtnMiiiK^id h " "«■ '*™*"' f" *• 
"JfeM" fint* If"" " >" qs'nti'y ■'!" """'"■ 
plied into itfclf M fno numbo of limei "B 
give a negirive pcoduft Thus the fqusrc tool 
of -J- cannot be amgnrd, ind h what we oil 
an *' impc_ffiilt or imaginarj J^inntity. 

But if the root to be eitrailed ij dtniWul- 
naied by an oii number, Ittn fiall ihi/s' 'f 
IbcrMlhitktfdmulhi^ cf ibepvfn mn- 
hr vboft rill ij n^uirid. Thai ihe cube root 
of -a' is -fl, and the cube root of ifi' il 



1 10. rf tb« number riiai denomins 
root'reqoired is a divifor of tlie nponeni c 
the giren power, then thill (he tool be only 
" ftuwr f"" 'f •!" /'"' J-*"'*-" *' 
cube root of a" is a*, ihe number 3 thai 
Dominiteithe cube root being i divifor of 

But if the number that denominates 










4* 



^Tx- 



Pm I. 



, re iKioHci'S'J lOK-tiaihtid mcmbtr uniic 
pjo, Thfn»<ldingi t0 3ri + !*ajid multiply. 
h-E rh^i'- <""'" " "* -t ' by ^. fubiria .he pro- 
j^,jj + ii( + ('from iheforcliid retniinderj 
and finte noihing now remiins, yon conclude 
,hai i + i+ 1 i» 'ht rqu»c= root mjoired. 









jfirr ih( lam* rninncr. If it U a numbtr under 
loo. 1« ntjnrft fquire root ii fmind by the fol- 
lowing TaWti by ntich alfo it! cube root i» 
round 



•TftATIH ^ P«l 

hcJ i£ndcd bj ii + ii^n \ 
«+ i B ihc 3d mcmtsr 5th J 
igi'tDia-f ijandmuldf^. 
^i-^rb^ft itihtn& ifirpn>- 
Smn [hefbrt&idititisiBilR; 
now remains, yna r-OKlib 
fquire root rc^uirei 
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figur„ 



■hich mgft he Ibund by difftripi c¥"i 
ihe fullowing 

RULE. 
S SI. PUii a fvnl ahcvl Ih xumlir llal h 

flan Binhi a feial nir Ibai if iiaJrcdi, aaJ gt 
in levm'ii lit l/fi himd, fhiiBg a pi'l ever nrrj 
x3 fipirti end iy tbrft ptints Ibi ntmher viU h 
£Jlimmfiid nUe 01 mmj forli m itm crifiiura 
r* iStrwi- tbtt fi^iibifjKm Tim if ibijbfi 
fari, adit will pvt tht f^fi fgtri if Ihi rml ; 
fviiraH ill fpiartfrsm ibai pari, and ama tbt 
fcaiiJ fori of ibipva mater u lit rimtisJir. 
Sim dhiiJc Ihii xea matttT (m^kSing Us hfi ft- 
pa-i) h '^ ^'*Wf ifiitJS-fiJigsriifiterM, 
amvx iht quelinu to that dsatift and vniJtiptf ibe 
ximiir Ibniei Tj£if ly lit faid qmllnl, and if 
tbi frndaa is kfi ibaa jnr dtviirni, tr iqnal It 
il, Ibat paliaii Jhall ti Iti fttitd fiart nf lbs 
rtel. BM iftbl fnJiS il pteHr than ibi di- 
vJtad, }«, mtfi Ukt a lifHamicr ftr Iti fiimd 



i 



^3 ^ Treatise cf Pan i_ 

fpff, cf ibirm Ihen ibai qnilM. Much after 
[he fame manner may the olhct figurtj of the 
quolicol be found, if Acre ue more poinu than 
IHO placet over [he given number. 

To find ihe fquaii root of 99836, I firit 
point ii thus sjSsS, ihen 1 find the £)«are 
root of 9 10 be 3, which therefore 19 ihe firfl 
Eggre of the root, I fubiraft 9, th; ftjuare rf 3, 
from g, ind 10 the remalnderl U,nex the feeoncl 
pin 98, ind 1 divide (ncgleaing the lift figure 
B) by th' 'i™'*'!' "f ' "' >■ •"■' ' -I — -■-- 



HI after 6, 1 



, anii I pl„ 

^„ ., — multiply 6 J by 1 

and fubtraft the produfi 61 froin ^4, Then l 
the [emiiildet (J7) I annex the laA pirl of tli 
propofcd number (56) ind dividing 3756 (ne 
gleding the laft figure fi) hy the double of jj 
ihat ii by 63, 1 place the quotient after, ani 



"3 



5756, which fublrafled from the 
leaving no remainder, the esa« 
316. 


EXAMPLES. 




99MC3'S 









anil ralGngi+^tothtith power and fubjiaft- 
a-{-i 19 ihe cool required, h the rooc h^ ihrce 
manner ln>m ihe firlt two cQnfidered as one 



. In extraaing tools i( will often hippen 
ihuiihelquareroai of*' + »' is found 

The operadonii thus, 



+ T-S?)-^ 



J 




,iTRl 



: "f Part I 



cvpy itirJ, /""lb bt J&Vi figu-i Umardi the 
ttfi baiU, aaeriing is 'I » iki rm ef the mie, 
tf ibi 4*6 w S'* /»™' '*=' " "•^•""^ -. 'Old if 
ibrrt ii ev Ao'piu/i atniild le ibi numicr, 
pciiU ttfi afltr IhtfimH mamar, freilaiir^ frtm 
til pha ef tmln imarii ihi right lad. By ibu 
muia ibt maiiir will ii iiviiii inio Ji maTj pt, 
risdi 11 Ihiri en Jpirii in tbi root riqiarid. 
Jin H^t vibiet ii Ibi pimfi cuh, tiqiia- 
drsli, «■ 5/i peaiir m ihifrjt faisi, and lit ram 
,f ital fiaiir wtUghc Ibc^fifigvc ef lU reel 
Ttqiared. SuitraH Ibi grtalt^ cu^l, H^uadrale^ 
ir ^ib fewer ficn Ibi frfi ptried, aad'U tbe n- 
mainJiT cmrs ibi frfl Jipiri ef year fuend firiad, 
wbUb ffallihrjcur Stiidind. 

Rnifi ibcfrfiffuri i&eaii fiwd te a fannr 
lifi fy OBI Ibm Ibt fineir absfi reel U feuihl, 
ibal ii, le Ibi id, ;rf, «■ 4<i fimr, aictrdins 
ai ll ii ibi nil rsel, Ibi reil ef Ibi ^Ib, or iht 
reel ef ibi 51b pewir ibat ii nykirid, dsj mul- 
liplj ihai pcv/ir by ibe indix ef Ibi nil, ^ ar 
^IbfBV/ir, and di^jidi Ibe dividndtf Ibii predii3 
Ji /tall Ibi pilinil be lbifcie«dfigm-i ef ,te ,,/, 

Ral/i Ibi pari ab'mJj feaad ef itn reel, la 
ibi pmiiT vibefi rael ii rijiinJ, and if thai 
pe-jirr ii fsiad V '*" 'bl 'm fi'ft firisii tf 
ibi givni namiir, ibtficad fgtrt ef ibi reel ii 
ri£bi. Bai if ii h fimd gnain; yn m/l di- 
nimjb Hi fiieidfigurtefibi reel till ibiipe^ir 




n le^Btrii Ac 

vm-ds Ibi ri(bl htJ. B}ltii 

Sp^ii in Iti rw njiird 
u tit piu^ ail, Upi- 
^'i'fi-JlfmiJ.aiJilirHI 
■hilhifo-fij^ri^lbine 
it gralif ail, Hjuiili, 
faP fHici!, lail'i, liiri- 
'■fiSTi efjivfiaiiifinii, 
'ividiiid. 

^a4f fimiJ It 4 frvr 
^mr lehfi rssl U ^H, 
, T ^li pairr, satr£i 
Ihi ml cf Ihulb, irlit 
litl il ripirtd, ad mil- 
tiia if lit ail, 4ii r 
1 ^laduJij ikifriMB, 
ifiiadfpiri if Ik ml 

' fami if lit ml, li 
Ttfmnd, mJ If lin 

id j^nri if ihimlii 
tgT,iw,ym^i- 
Ik ml an litlftar 
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. 1 Subiraa iii67=!;X5JXi3 


at 


^^^^^^^^^^HBh^^V 


' ■ 9X23X2? = l5S7)"4So(7 


a, 


.^^^^^^^^B^^lo 


Subnaft i35iio53==37XJ37>!i37 


ba 


^^^^^^^^^^^^^^fjL 


' 1 Remain. o 

■jlJtt In exirafline of roots, after you have gone 
!■ through the number propofcd, if there i, i 
^1 remainder, ymi may continue the operaiion by 


'^^^^^^^^^r ^l^t 


in 












■ adding periods of cyphers lo that remainder. 






HI and find the true root io decimals to any degree 
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^B ofexaflnefs. 
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ir 

th 


^P^^^^rl~B 


JiiH * S^-Vy "^" quio'iiies of the fame kind 


th 




IHj ilered cither how much the one is greater than 






lIH ^''^ '"'"'' *"'^ "'"' '' '•'''' al/'nmt -, or, it 






niiy be confidered how ininy (ioies the one ii 




L^^^^^^^l^^r^ ■ 


contained In the others or, more generally. 




^■^ 


what 












X2JXiJ 



■ools, itrer JT3U Jure goM 



5K«(OiG»Q(ee!e«»o«i 






,i™/, - ,l.j-«, .f ,h, «««. ii <,-^ « ,i< 


r. /x 


/m ejlht ni» /nm.," Thus a, «+*, r, <+*, 




, R T r o y. 


.he extremti {b+(+*) ii cquil Co .h= fum of 
Ihe mean Iirms (<!+*+*). Hence, lo find ihe 


■J. it ™r be unfi- 
le one IS grcalcr th»n 




anj-thrcc given quantitieii " Add the fccond 


indihiid, and from thntfumrubiraaLhcJirlt 


lerm, the remainder Dull giw ihe fourth arilh- 


eir diffirma; or, « 
:any timrt tfte one « 


metical pmporrional required." 



I 



ATa 



'-'/ 



Par( I 



i6i. Ina/jfifJofiriihmeiioalproporrioiHls 
" lii /am 0/ Ibi JirJI and Ijfi timi U ij^l u 
Ibifum f/iWJi rtw Itrm ejiall} diffjat frcpi tht 
airmi!." If tic Erft ictnu are j, a + *, 
d+:^, &c. ind ihe lall Lcrm t, the lift term 
but our will be i-h, ihc Ijft but two i— 1*, 
ihclsflbut three i-j*, &=■ So that the firft 
liilfof theierma, hsviog ihofe ihir ite equilly 
diftant from the laJl term fet under them, will 
fUnd thus i 

<, t+i, j+i*. "+3*. "+■*'. ^, 



-*, I- 



And ii 



.pl=in 



L, the fum will be a-fx equi) 
to the fum of the Erlt lcrm d and the lafl: arm 
». From which it ii plain, that " lU fum ^ 
all lit irtm ^ tn triibmlltiilfnpiffiin ii t^nat 
II lhifi.m iflbrfir^ aJ lafi Isia half ci ,fua 

Dittical progreffion is equal to the fum of ih« 
tirft and hift terms muUipli«l hy half the num. 
ber of terms. Thus io dw preceding feties, if 
B be the number of terms, the (urn of all the 



ring found hi the grii 



Chap 




of anihmecieal propwiitMji 


term will be equal id tie number of terms thu 


<i'ft tad lajl iima^u 


precede thai [erm," Therefore in ihe lift term 
( you mult hiire h—ihK ia ihic x muft be 


e U&. term X, (kt M «n 


eqiul to fl+?:^x*. And the fum of all 


-I. the ha but im, -A 


the temii being 7+7xf U ':-^U ilfi it t^ 




,>'"^-^'-'.>r,>.+ ^Xr. Thu.fot 


; aim fcl under ihtm, >il] 


example, the feriei 1 + 1 + 3 + 4 + 5. Wi. 




, continued to » hundred, muft fac equal to 


I'^-^ifl-^'f/tc. 








i 63. If > fetiei have (o) nothing fot its Brft 




Kitn, then " ill /m fiali he ^v^l w half tbt 


ifltrm." For .hen, a bting =0. the fum 


rromwillfaeo+jqul 


(crmaand thelaffnm 


of (he tetms, which ii in general a + * x i 



plain, th« "Ibiftm4 
tmlical pregrrpm is sp.' 

.,is.thcfL ' '■'■ 



^Jjliedbx/iaJftlieniKii. 
the preceding rerie^ if 
ij, the lum of ^J' '*" 



-e of the rcn»! 
n ite M 



S 6+ Jf the four quan 
the jfrjt and fucnd be eq 
Hat tUti inA fmrth, then thofe qiiai 
faid to be in Qtsmiirical frcfrnku." Such ar 





3d you rejd ihcm by flying, Aj i is to 6, To 
4 10 1 1 ; oc is a is to tr,ia is i VI ir. 
la four quaoiiiiics geomttiicilly proponionil, 
" Ibi pmLa ij lit mlrtaa ii iq'nt u ibc poduH 



TJiUj 



And, ifLiisrequirtdlotindifounhpi 
nal to any three giren quiini[its. " mllrpif Ibt 
fiani ty Ibt Ibird, and droidi Ibtir prodiia bj tbt 
ftp, iht pBiinil IbeS £rsf ji( /nani prfjKt^ 
lionat refdred." Thus, ro find A fourth pror 
porrianal lo a, or, and b, I multiply ar by i, 
aruf divide ihe produdt arli by the firft term 
ie fourth proponional re- 



% 6s. In caleulationi 



require 



1 for 
which you may obfcrve the fbllowii^ Rule. 

" Firfl jit *w« lU pianliJ, lijj ij ,/ ib, 
fame kind lulb ibc qtnlilj /sajbl, Iba m. 
fiiir. fim Iti Mlw^ >/ tb< fuiJIiM, rafcUir 
Ibat abiib ii jiun is paUtr tr Iffi Iban tbii 
fOiiih ii Jmgbl ; if U ii grialrr, ibci plic, itf 
gnal/fi tf ibl Bibrr im jaaKIHin tn lit Icfl 
bind; iMlifitiitifi,flaiiibih<^ tflbitiier 
t^ jaitiiiiti in lie irfi band, rad lie elbir t, 



IH 



ih«^ 





d lo nnd a foanb projiortio 

lus ta find " ft""'' f* 

luft "ri by ihcfirfticnn 
Ac fourth proporrionilrt- 



asiitr fi'S'"' 

,_ lill plsu"' 

Z.J, t""^'"z 



t 






W So -^ TkeAtui =/ Pari I. 


Chip. 1 


^^^^^^H ' 


H then niaU ths four IbH letms oF .hefericbe 


fopp&i 


^B^^l^u 


1 J.^^.^^ .....i.i. plain U«t,x:,= 


o)«l«. 


^^^B9I 


1 .«H--^ = --^-*^=- 


(Jffintlyl 


^^^^B^l 


^W (67. ••ri(/«WsfB>-m»/f(™/r,„/fr^ 


rffuch 




• finioiab wKliig ibt frjl «r», ij (jm/ w ibt 


(hough 


^P^H^ 


' ' /M, «/ a/; *«i Ih, Itfi lirm m,i!iifii,d bj He («,. 


Thus, 


^^j^i- 


i For at+itr'+a-, &=. + ^ + i- + -J +, 


»i .■ 


^^^^^^^L 


[m =rj<o + ar + flr-, Etc, +^+X+i+i_ 


^^^^^^^H 


^nl Thcrcfbre if j bt rht fum- of iht firie^ J-^« *"*■ 


^^^^^^^K 


HBl will be eq Jal 10 1 — j x r i tliai is 1 — a ^ 


^^^^^^^^ 


jW jr__;,,otir-j=jr-".il"iil=^'. _, 




1^1 ^ 68. Since ihe expDncnr of r ii ilwayi in. 




^^1 crciRns froni ihe fcQand terra, if [he nuinbo' 




^^1 of terms be IT, in the lalt tam its exponent will 


(fig 


^^^^^^^^^H 


^H beii-i. Therefore J = ar— 1 nnd jr = 


^^^^^^^H 


^H jr-'*' = »r-, inc1i=(^)z^ll^. So 


i>e^ 




^H (hit hiving [he RrA term of the fehes, the num- 


qilanc 




^H bcr of ihe lermj, and the clHninon ratio, yoo 


ihem. 




|H may eallly find the fum of M ihe Veimi. 


Ajj 


J .WL^B 


■■ If ii it > decreiGng feries »h°rr fum is to be 


*w 


^^fl^n^^p 


|JH| fijund, «lof_»-t-i + i -1- i.&c. + «■' + 


Dm, 


^^P ^^ 


jll «■'-(-«■ + «. a-d .he number of the .crmi be 


ID., 


fc^l 


...,„„..„„..„,.. ^^_ 


K< 




i«. 


J 



III icims of diefcrie 
is pUia due >x; 



•use} a firm ifgamlriaifn- 
■ Ibi pft iirm, in^mlHiii 
lafi lirm miliifliii i;ti"if 



of r a ti-nyi U- 
n [a exponent nil 



m of the [erics. 






Ch»p..=. ALGEBRA. *- 

„uJtonoibiiiE- Fw.bK.ui-M', 
fluently f^'" '"'^'"■'—r--' 

dtfugh the nomtar of t«i™ l* '"fi"'_"^ ^ 
Thus t+i+i+-i+"+' ^'- =Trr=' 



CHAP. X. 

Of EQUATIONS that involve only 
one unknown Quantity. 

is «p«fiid moft commo-ly '"^/"""^ 'I"™ '^= 
quanticiM, «ntl P'^^'^B ">= "S" (-J *™^ ° 
"'Ti MUiiion gl«i ihe value of. quamitr. 
,he« th« quanuzy i. ^™< on one f.de of .be 
tquition: and that vJuc 11 known, ifillihole 

J find thit I = ~- = > 1 '"'" * '"'""' "" 
fueof*. Thcfearetholiftconclitfionswein: 



if 



bi. A Treatise s/ p„tl. 

10 fork in qutftions m bt refolved ; and if there 
be only ouc unknonn quaatiiy in a given eqiii. 
tion, andonly onedimcnQonofitjfuch a value 
may alwayj be found bj ihe following Rules. 

RULE I. 
5 70. " A qaatiiy nur) bt inafpcfri frsnt aii 



wiih a conrtary fign on the other 
rraftiifrom both fidts-, and it 
t "when from equal quanciriM 
\e lame quantity, the rcmamdcrs 



By ihii Bule, when the known 



le, >od the known to the other fide 
gn t u in ihe following Example 
jppofe 5*+50=^*+56. 



unknown 
ifdi« 



St.)/, 



RULE IL 
" .ftj jMBIi'J *t will* llx latra-jm qaaB. 



*s?^Lj 



Chap- 



:in> to be icfblvcd ; ad ifiia 
aowa qiandty in igimsjgi. 
ic dimenlloi) ofi^fiEhinliii 
uucd by ihe foUowuig Ruk 

RULE J- 

iiisa to ill' elbir, ijyeadii^ 



,3contMiT%nonlhtolbii 
it from both /id« j "oJ ' 
vhea from equal ofiii&i^ 
nc quantity, the Kramia 

n tbc known and unliBn 
i in an "'"""™„;^7„''„""i 



i.ir£> lie >"•'"'■■'': 



ALGEBRA, 
is to divide both fides of ihc i 



bjRuki. 3K=i7-n = 
and by Rule 5. *=y=S- 

Alibira*+i*o=3" 

bj Rule 1. M^s'f-s*" 

indbyRulel. *=^-** 



j 71. ff <i( iM^iww {"a"" 



. -pantisily is 

^...j ,-■••"''7 ^ *' ■ 

« mikif^ '11 111 1^ '""'" 



If 4+ «='0, 



?3B 




Chap, ic 


^H^^^H 




^^H^^^^^l^ 




^^^^^■Mfl ■!2-,S=6>-4^, or 




^B^Hn^H 


J^ 


^^^^^E^^^Hj , ByihisRuIcaneqinuiDn.whtKoranypirtis 


■ 


^^^^^^^^^^' 1 fmAion, may be reduced [o an equslion that 


■ 


^^■^^■B Ihidl be enpreOid by integtci. If iherc arc 




^^^^^^^^M more friSioDs tbin one in tlie giwn squstion. 




^ ■ ,ou m.y, by reducing [hem m i common de- 




^ ■ naminatai, >nd then muliiplymg all ihe other 












^^^^^^^H 




^^^^HH Chen 3!±i:=:c-;, 




^^^^^^^^^V H indb^lhis Rule 3(+;jr=i5ir— laj. 




^^^^^H 1 1=^=15. 


!»■• 






^^^^^^^^L___| RULE 


™i(,' 


^^^^^^^^^^BUU 73' " ? '^' wiiiin- l£rs/ 


r-A 


^^^^^^^^^^^^^H sifcfi lie •iii'mm pavity i, a Turd 


z™. 


^^■^^^■^^■H lbi« Ibc tpalian „ i, riJ,»d ,0 ^Mbtr 


IWil 


■ ^M ^HH Iba jk^ t. Ir« fr«« <^ /.rJ, i, bringing 


'sm 


H ■L.^HH it<tt mtniirjirfi " fi->^ ^I'^r •?>« ontjd. 




^^^d^^^^^^^H >/ (k t]i9;J«, W (»« lati^ u-jit, ,b, 




^B ^^^^H T<^i.iJis»frcmH,«i,mfi,g,k,«birfiJ» 




^ ■ Thui 




J 



■ 
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ROLE V. 

} ;^. " If llat fiii (/ (if iqtalicn ihdl ica- 
laini Ibi ajikumm pmnlilj it a lOKpial fqttri, 
aibi, tr tibtrfrmr; Itni txlraH lie Jpuiri 
r»t, aiti rmr, tr tht rul if ibtl ftmr, 
/nm icit Jiiti tf iht sjmiiai, aid lim lit 
tpulux Jba/I tt Tiiiad u tm ^ a Itmt 



RULE VI. 
" ,1 prspurtisH BB7 it icm^irlid nig aa 
■iisii, aprliig thi fnJuSI if Ibc inirnH 
If iqtusl It tbi fiitia ef Ihr mian itrnu ; 
snj I'll tf Ihi itlrimii cqud Is ihi pre'. 
' nf Ibi nua'u di-jided t^ Ibi olba- ex- 



ibcn I' 



:; 7 : 3. 



RULE VI!. 

% jS. " // ntj qai„lily iifnnd m hub Jidu ef 

.ii c^aalin mli lit ffmt /p, fr^„, ,-, „™ 

h litm «os7 A"" *«!> •■" - ^/o, if all tbt 

jimlilia in lit (jwiiei en mvllipliid ar 




lfT-+«+^=*'. 


di^li !r) Ibl fim' qacKlily, il may il firuA 
eiu nflbm all." fhus. 


rn, +!=**■. 


If3i + }=-j + *....5tea,.,.jBdi=-. 


,dx=±i-j. 


If5« + 5si=S,i[..3i-+5i=8(..!nd<=S^. 


jr = ±ii-7=4,or-il. 


lf" + -=— . ...=r+S = .fi,.,,a;.d;.=4. 
RULE VHJ. 


RULE n 

■lins 'i* ptd.^ 'f •t'"'^ 
- ,hc exlrimti ipai U itip- 


,,u,,ajfiiili,.„a^lba-f,,an>i,.'- 

Thus, if3*+J=i4. 
ind J=j, 


■■4 - '■ 


and j-;i7 


...^x=.^ — """=*- 


anJ '■='-~=6- 


JX.E VH. 


Tkc funher in.pro«mcnls of ibii Rule Diill 
W »ugh[ in tlic following chapter. 

F Chap. 
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CHAP. IX. 

Of the Solutions of qucftions that 

prodace fimple equations. 

SIMPLE tquationsarttliore"whereiniheun- 
kno«n quanliiy i^onlj of •«": dimenfion :" 



578. 



DIRECTION I. 

,.. Jfwfsnmxi 1 JiMS Wm "/ /i^ ja. 

JWsn prsf «M 'i* »"*'»«" V"""'" «" I' ' 
isprigti by Imm, aU ihi pariinikrs i, 1 
im-plii fr"* ">' "'™°'' '•"£•"!£' ime il 
algiiisic mancr ef ctprrffisg that, Ihal i 
into /Hi* t^'i'ii •" A" "prifi lie riU 
liats or frifiriia Itil art gnia cf /mi juai 



Thus, a [he fum of two quanilti 



Ifiheirproduftmutt 



lat candiiion 





^TKtAT.SE 


e/- Parti. 


'lU' 


if ibi rjajriciu, end 


Ihn by pulling 


Rill 


cJlh}«mirCh^pir: 


ii T,di,ctd bj ,be 




EXAMPLE I. 


Ltt lbi]<m ,frm> JKJW' 
iffirimtd. Lil J cnddh 

poft ihcm 10 be landj, 


II bi!, andlbtir 
hm. a„d III it tt 
bimfit'^is. Sup- 
hen, by the fup- 



EXAMPLE n. 
Lil il bl riqarrd la find two xurnhns -mbiift 
fam il I, and Ihiir frtparliiit at a tn I. Lrl Ibe 
immiiri ii x mdy, Ibajhall 



M^ 




htnfiall 



A p^llf r.™ 


.£ « Iht ra 


'■'; 


■nilfj 


fl, isB-, A7<««J 


ajhip 


B «. 


^ # 


m^Ung 


^a, 01 Ih. «« »/ 




<. *««■.■ /I 


h d>- 


•us'^ Aw ""I* 


milt J -biM 




iif,tc 


/i,*,«*r(.*«? 












of mil 


sthe 


(hipc 




bdbrt lie bt ovcrtik^n be 


ciLle 




d ihe 


number of roilfiih 






ft run 


before 


(he come up wilh 


the fli 


p. br 




(ball 


(byJ««..]....J= 


+ 111, 


,,^nd 


k:j\ 


8:10, 


whence ica^Bj. 


.i=i 




nd*= 


-i8. 




Fa 




Whence 



y, ^T«EAT1.E=/ Pad!, 


Ch., 


WIkiice J-i3=-. and 7=90. ,.*zzj~i8 


Jtar, 




An 


To find ihe time, fs/. if a milti give i hour ; 


r" 


7i milu wiU give 9 hours — Thus, 3. i :■.•;, -.g. 


I. 


EXAMPLE IV. 


J-. t 


Supp^fi tbi SJIaKl hl^H- London end Edin- 


bji 


burgh » At 3 60 "''"i *"' '*"' ' "«n'T ft" em 


/r™ Edinburgh n<™flf a/ ih,raUef la miUi 




J, *»«■; a«aliff /«J «« 11 Ibi Jamt tlai/rtm 




London, W ffflu S tuihi m irar. // is „- 




,«r,d to *-™ Hrfo-f /ig- fia™,- ? Suppofc ,he 




courier ihiifstsoui (tomEiUniKrib runs « mile^. 




and the other j milti before they mcci , dicn Ihall 




^'-'■!:f/=* 




x = -ii 


r 


« = 3*60 -J- 




^=360^, 




f + J = 36= 




PJ = ■44° 




j^iaSi.fio 




K=j60-J=;loo. 




EXAMPLE V. 




r^,fffp,«£f«^rfiHi =//Mr r™,«,„./^j 




A. ./ B m«i/ j«W to. ^ ;,.j8 fo i* „/ , 5 1. , 
J""-, 


1 




J 




n^^ 



J 


■\ 






EXAMPLE X. 
Jjt iti frsptrlkf i/lwo mmiirs anj Ittfim 
,fihtirfiuai!hcih-en, c<idkiii be tr^mnd to 
jittj (i< Binnto-J 'iwT^y™- Suppofelhcirpro- 

lei ihe fum of their fquires be c i thai is, lt( 



EXAMPLE XI. 
La Ihi fepmiin if Ivii namicri it ihat of 
. « i, i>rf Ih, £ff,.cic, ej Itrir itlii tt i. 
Q^t. Whil art thi msAtn ? Thtn, 




^Ttt.*Tllt^ f«I. 
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■f A M P L E X. 


sT-r': 




ie ghen, and ki il it n^mni a 


bu.x'=J+j' 




hrirfqiwmbofi ilali>,is 


*.., i+,.=^. 




,:i 


and «>'-*>'=*' 




i -4 


^.-y^.. 






DIRECTION V. 








'i(Tt aufl be ibrie tquatism m prder to deier- 
'im Ibim, h "iifarmi wbiib ym n^, u 
U cifi:., find Imi tqyelianj onytr'nf mfy 
M taiiawt qiatilU'm ; inJ ihn, iy Dircc- 
on 3, frm Ibtfi twi JOB ndT A^« as 
jMIioji iMofoipi? w^ OM Bniwwa qaaMily i 
iii'c^ ffldy bi rcjilvid b} ibi Ridll i^ Ibi lafi 







R ULE. 



\IPLE XII. 



.eiJ, bf Dirtaili }, " 



Chap. :i. ALGEBRA-. 79 

36— 37— 6z=S4-V— '» 



_ f 8-!I..lftTl]ui 

■•-115-41.. ad Ti!w 



% 8j. This method ii genera), ind will ei- 
tendioall equations thai in TOlveihree unknown 
quantities ; bur there are otien eiTier and Ihoiter 
methods to deduce an equation involving one 
unknown quantity only 1 which will be bed 
learned by praflice. 

EXAMPLE XIll. 

Suppofingjr-j=4 

by addition 3Jt=:3fi 



)*1 




EXAMPLE XIV. 






AV 



ly be rtifcovcred bj tht >pplic»tion of [he pre- 



AMPLE XIV, 



Chap. 12. A L GE BR A. 8 

f 85, " If iTWttd ihcra are more quiniiiif 



ciufe Tame oS ibrfe condkii 



which, if ii ii 1 6mp!c 
le rdbtvpd by the Suki 
Wt may eancludi then, 
s many Bmpit quiUDU) 

eipplicuiiinoflbeFrc- 



C H A P. xir. 

Containing fomc General Theorems 
for tlie exterminating unknown 
Quantities in given Equations. 

IN tbc Jbllowing fi/irisu, we cilt ihofe co- 
tlBcientsoflhc "fiaeerdtr" thalircpre- 
6x1 [o [he lime unknown quutiiin in the dif- 
ferent equaiioni. Tims, in Tiecr. i.a,d,s. 
are of ihe fame order, being (he eoefficienn of 
X : alfo t, I, b, are of (he hmt order, being 
(lie coefficicnlj of j .- and ihoie are of die fame 

But ihnfe are called " eppcfilf coefficient! 
rlui ire taken each from a different equation. 




THEOREM r. 



rjv£i 



For, 


which > 
Urhed 

CC«ffiL 
flDOl ih 


oppontt 

is nol 

fiircncc 

unknow 
Rrftcq 


CMfficients in ihe 
ound, anJ the dc 
ofthsproduftsof 

quiniirici. 
arioi., ii ii |:hin 








*»..»nd* = -lzi 


frdin 


he:d. 


* = /- 


<7..and. = 4^ 


thtrcfo 


=-t2, 


.r>d(J-%^«/_ 






whc 


cc-o-rffr-^"/- 



(rofc«flicitmj:Ai 



IE OR EM I. 
ihil two equuhns i 



raior UiheiiiBtrcnccof* 
joliic CoefficiCnfs in iht"- 
10! foaad, iod tht dot- 

:atcn /mm the ordci! Al- 



and (J_*Bv=V"-'^' 
and y=~r^h' 



Chap. iz. ALGEBRA. Bj 

EX A MP 



EXAMPLE II, 



Theorem ii. 

$ F7. Suppofe now tiiac there arr 
Che unknown quimiiiti «, y, and a. 
Thus ^ ^+ 9+/t=J. 



iw CMfficienls taken ffor 
tnoi found, and chi^ d 




Sxap- ati +giJm-gida. 
vide by a, fa rhiJl 



Trj^rpofc a 



'-'^^ + JMl. 



„ _ ..^ T^-jii + .„_^ 

•rf-"*/+''l"-oW+,^_^;p The 
lu« of » ind J »re found rtn the ft™ mar 
ind hivt ,he fame denominitor. ©,„ 

If any ttrni is winring [n ,ny of ihc , 
p.v™ Hjuinons, ibe ..!„„ nf i .^ , „,, 
found p,o„fi„p|,. Suppnfc,for«a4l= I 
willvl^inll" '^' """ "■-'--- 

Ihifd. i 



unWn 
pfoiuaj 



' TliArii 



'-'" ^""' Chap. li. ALGEBRA. Bj 

]^^'^^ If four =q..tion. "^.ei""- j";f '^\^^; 

much aficr the fame manntr, by oking all ihe 
ud tia produfli thai on be made of four oppoliie 

cotfficients, and always prefiiing contrary figni 
'badon „ ihofe ihat involve the produOs of two oppo- 

^^f.i . file coefficients. 

X ^^ + [)flOeMG«e«GMO«GWIOIOMOMO««0«^ 



.-/.--a+^x" 

a horn both fido, ind i 

e, fo fball fou find 
■^+-^"— ^-^ The n 

***^r-'r.. „ 




CHAP. xni. 

Of Quadratic E o,u a t j o n 3. 
JSS.TN ihe folution of any qutHion where 
1 you have goi an equauon that i"""'^" 



tie unknQ 



itthefam 



ihe fquire of that quanlity, and the pio- 

" ■ Luliipiled by fome known quaniiiy, 

n yoii have whit is called a Ss'^"'' l"" 

i which may be refolwd fay the following 



duftof 



RULE. 




Tre„/P<^l el! ,h Ifrm <i. 


limohi ,bt UK- 

sai thi kitm* 


rmJ 11 ,he ^<bir Jiit of Ih 


rqaalisK. 







Si yl Treatise of Pa,f r 

3.^dJ«, h.tbfid« liffqwi ofb^lftb, ,crn. 

mis™;. fnHftrr mil ibm ii a amphat 

majj la bl Ibi ankams suniiH mil, i.^r 




Chip. 



Si 



PolTihl, 



Imiim 



^ 



Chap. Ij. ALGEBRA. 



fides the /quart if W/ ih, k<- 

if ibi iqiuliem Itii mtbui ^ 
ntity vnil lbt% hi a tim^ 

. KniimcB puaiiilj "'* *^ 



y= ±v/*- 



IK (hcietbr 



i + ix+v'^ + ^' There 



{ ^g. Sitire ihe Tquarc! of all qu^ 
pofnive, it is pljLn thic " The fquji 
n^iiivc quinlil^ is imaginary, and 
dfligned." Therefore there are fomi 
equationi that cannot have any folu 



of any quaniiry, a 
jc of tw" W"'""- 


whence the tvra valges of; muft be imaginary or 


3J, be i"*"'^"^ ''"' 


impoir.ble, becaiifc the root of - -^ eannoi 


pofTibly be aHigned. 

But of this we fliall treat more fully in the 
Second Plrl. 

G 3 Suppofc 



iifiequadniiccqiui 



•to[i + ~aanotbctxtnU 



Chap. 13. ALGEBRA. 
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EXAMPLE II. 

r, jW a Bimier fiib Ital if ycu fullr^B il 
[mm 10, and anlliplf ibrrimaindcr b) ibc nuiniir 
i'/ilf, litfndailfialtgtviti. 

Call ilji t hen 

■hit ii, loj — xr = II ; 
aitilp. f—i'y= — ii, 
iddthefq. of s,J'— 107 + 25= -11 + 15— 14 
:. ibefij.rootji — 5 = ±v', = ±i, 



sppioxiaaa ro llic valtt a 


ind;' = S*2 = 7.'"'3' 


c Rules in Chip. S. Tlitfc'- 


EXAMPLE III. 


«j"l( iliuilrari: [he Rut fe 




i. 


I. Q^.ma,^,,b,^^UU,r 




f»+7=4...theni=i-j 


MPLE I. 


Sup[«M J ,^„,^*_ 


i^.,^i/j«»l^l, 


l-' 7 


&<f.^«/feA«r/^fl. 




inddiJuil. 




,, then 


and Bj-j' = ij 
iranfp. j'-a>^-*. 




»cid-...J--flT+-=-i+^, 


Sj+,6=-i3 + lS=i, 


«i»ftv'.7-^ = ±'V^-i+^. 


l±r=6.ori. 


■iidj=|-±v/-*+^, 




Kf = *-j) = |Tv/-* + ^- 


EXAMPLE 


fr^ . 




nfp, J?'- 




-'■;. ' 


^5-./- 


f + 


•S^bzf. 


„. j.,- 


-,=' 


v/% 



~i'{='-y) = {^^Vl: 










= ^f FtiL Chap- 13. 



"1. 



Qu, the qustliim 



MPLE V. 

s ^ mill '"""""'/'•' 



Ic a obvious ihu ihe poTilive value 7 giv 
,ihe folution of the queftion i then^iive v 
lue — i being, in the preftnl cafe, ufelcfa. 



Qu. the 



; /*( /™ if iht frfi tttdfiaifd is 1 d, 
!iyf7-(»« ^ Ibc ficoni aid 3J ii »«. 



■ranrp. 



-271^-50, 



So the ihrcc coniinuccl 



"" "f Part I. 

™potll04ai3 arc 



\ 9,. A^y equjirion of .hi! fbm. ,-4.„_, 
where ihe grr.tcft !nd« of :ht unknn- ' 

tcrai.mavbcrcducpft-n, j "^ '"e other 
, "ay DC """CM toaquadraiica. , __ / 

And ihis ijuadrauc reftilved n. kJ^^ — *^- 
_ B ^ y- ^ aDove, givei 



Andfc 



tUi8J- = zr:_;± 



Til prchB cf nil noMlii" ;, . > , 



nult-byj-,,*,--^^;.^ 



tTildj). y-.^-^ 



Chap. I 



»ndv^. 



iroportioDiJj an 



n of ifcu/bn 



'j-^iT'J 



3icll i/i(fexot^Fhf uiiliiii]ini<|g> 
itc CO ihc index of^'ioibtcci; 
^uccd to a quidndcs'-fc:;! 
— a, and coiifcqiitntly/":!' 
ra£jc Fciblvtd as iborr, pn 
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EXAMPLE II. 
Ti-fiid a utmiir frm Iti mtt efwhiib if yf 
JiibtraS 19, lai muiiijify ibt rmmndir ty Ibal 
ail, tbi prsiiiB jbd! be iiS. 

Call the number reijuirtdn ind then, bj 
[be qucftion, 



and conftqu"*/'=' 



Put »■ 



it will be 



whence i=i2|iS=,j,„__g, 

Buti^vT; whereforeiii+j.ot-! 



1 


1 


^ 


^p 


1 


^^*^^^^^^^ 


i 

Chap. 14. 


rh 


S^A- J 




^^ ^TBEATisf. =/ Part I. 


il [.id ID be : 


^« 


^^i>a 




EXAMPLE III. 


t'lG, and if 
bo<I,,i.ijci 






?= fiiid <hi vsk' of I. !<ttp^fms that x' _ 


Thpre qu. 






J 




whitjihavei 


















Pui*^=!.andi'=Vi 


boih, Ihey at 








thfn !,'--75:=8, 




H 


^^P 




.■-7=+^=i^. 


lliitiiirr an; 
cilkd ration 


^^ 






»~^=±4' 


meature wi 


H 






But ;<'=!'. and x=v^i'=J'64=4. 


5 93. If, 
tommon m. 


^H 






+M-0>+^H^*-^*-*-|»-*+4+*+*++ ' 


-fteafuTt ti„ 


^1 






CHAP. XIV. 


", fofjbt, 


^1 






Of S U R D S. 


r^^Tir," 


1 


H 




595. ¥F » lelTcr quawitf meorurfs a greaier 

1 ro « ,0 l«vt DO .^m.inJ.r, „ „ 

mfifuica loa, being found in it five iimcs, it is 


found in fl; 
No« fuKe 

■"-n.be a;, 








ftid to he in .fijwi pan of it, and the greater 


ftfe*n,uli 








isfjidtobta-iJ;r;>/.ofiheldrer. The leffir 


^Hlti 








quaniity in this ci& ii iatgnati^ ttmmanme- 










lurt of the two quintirici i foras it meifurfs the 








gmtEr, (b it altb mnfuto icMf, iqd na quu. 


itwia n 








tity cin mMfure ii ih»t ii grcJiier than iifclf. 


;h"k^,i 








When a third quaniiiy mcitures jny two pro- 


"'««* 


■ 


r_ 


r 


pofcd quuiiioes, as i* raeafurta it and loa, ii 


J. 


1 


r 


*. 







■ 

■ 
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yfTREATl^f. ,f pjn[ 


is fiid to be a csmbw ura/iff't of ihcfe quanii- 


X A M P L E III, 


iksi indifnogrciKrquaniily mcafurelhem 
bolh. is is called &tirgnallfi <™wi, meafurf, 


■^»ku cf *, >Kfe% ,i„ ,_ 






which hive any common meafure i but if ihere 




can be no quantliy fouod ihil nxafuKS ihem 


ti^'=i,andj'=.'i 




=■-7^=8, 


any ont quiniiiy be called fjIUBj^ aU othera 


^'-y^-^T-T' 


thathave any cgmmon tneifure wiih i^ are alb 
called iiEional: Bui thole Ihat have no camiTian 


z-l=±^. 


meafure wiih ii. ate called itraiiaul qiunii- 


3=8. 


593- If any two quantiliei d and * hive any 


and*=v^*'=*^fi4=<. 


Comnun meifurc r, ihia quantity x Ihall alfo 




iBeafutetheirfum or difietenceas:*. Lee. 


^-^^^i-*-M-r*+Hw 


be found in d as many times as unit i: found in 




m. To that a=mii -. and in t. as many timei at 


A P. XIV. 


unit is found in », fo that *=m , then (hall 




e^i = ^^H, = m^,X': fo that * ftall b* 


Surds. 


found in o + ^.ai often as unit isfoundiniiiT:ii.- 


q uan ci tymealiiKf » ffB" 


Now fmce h and » art integer numbers, s?* 
mull be an integer number or unit, and there- 



f pari of ic, wd tftegrtW 
),Wtheleffer. Tiehft 
e is the greilrf n"-"^ 

cafurMi*'^.'™''*''™" 
hat is gn'ta ti"" '"^"^^ 



t 



1 thtrefbre a — mb 



fuppoiiiion*: 
miny limes as 

= c. Now* 

ind liwitfore it mcafnisB ab {An. g^.) and 

conftquemly a-mb (Ari. jj.) which is equal 

If c meirares j by the units in a, and there be ■ 
■emibidet d, fc ih.i * - « + i, and * - « = rf. '- 
then Ihall t (lib meafiire J ; bccaule it is Tup- 
pofediD mcafuiei, and it hi! hetn proTcd chat 
ii Dieafurci c, and toolequenti)' m, and t — m 
(by jfr/. 9*0 which it equal to J. Whmcc, ai 
after fubtrwfting i u often u pombic ftom a, 
ihr temaindcr ( U muiurcd by jc i and after 
fubtiaQing i as often ii potTible from i, <he re- 
mainder d IS alfo tneafurcd by it-, (o, for the fame: 



from 



ifjoi 



fuhiraa d i:. _ ^ ,^ 

. nandcr (if there be any) mult 
ifored by m and if yog proceed. 



which fubiiaflcd from the pi ^ ""^a lu 

fotihtt remainder, but eiaaiy meafurcs it, thli 



oiim be 
-(.bjihe 



luintitit 



Ii 




ijNflnriiies A ind j artprepty 
■a by tbt unia thatirc'am'iii 
n a IS many limei ai uiiiiit ftml 

Wo a meilure of i. For tij i, 
: mi -i- c, fma it cDootiB i i 
there are units is i^ iid ik- 
■ rcmiiinder , ihmfbre j-* 

1 Aippoled to riKlluiT g ml t 
c meafaret "i (^rt. 94.) i^ 
— mi (j&l. 93) "iicli ii 0)1 

bj the imiB in «> and thit tri 

Tiea/im di braaS: it is 6f 
i, and it has been protdfiti 

conftqufntlj' »f, an* (-= 
rh is cquai to i. WJitnn," 
, as often w poffiWt fa"' 

meaii'ied by xi ad li^ 
rcaaspoB-'bkfromi.ili'' 
'afured by x-, fa, for ilitlim 
'-ra£t d as often a ppffW 
Jcr (if ttne be anj; !«»• 
, ^ .■ and if fo" f™^ 

jl you find fomtrtinaiMis 
m the preceding Ich« » 
■jt cxaaif niwrurej II, 'W 
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■all remiiniler »I11 Hill be mcarured by x, any 



fuppore thai i wai this lilt lOiuinder, and thit 
it mcaTured c by the uniu in r, then Dull c^ri, 
and wc IhiU hive thcfe cquauoni. 



mufl: be their e""fi eommon meafurej for 
evetummmon meafute of a and h mud meafure 
i, by the laft article ; md the grearell number 
that mf afures d, is itfelf, which therefore is the 
greateft common mearnre of j and *. 

§97. But if, by continually fubtraftingevety 
remainder from the preceding remainder, you 
can never find one that meafutes [hat which pre- 
cedes it, exaflly. no quantity can be found that 
will meafure both a and i ; and therefore they 
will be inctrxmtnfufshle to each other. 

For if there was any common meafure of thefe 

quantities, as x, ic wouhl necclTarily meafure 

all 



' t,d, i 



ooulc] 



or J. Hid fo on. Now dieft rem.inl„ r*' 

ntj- b«ome K.fcnglh Ie& than,, or ,nyT^„ 
.We qu»n,i,y ; for . muft be left ih.n (!^S)" 
ciiuft c .^ Jdi ihaa i, ..d UBrcfon, WthJ «!" 
llndco^fcq«ncl,rkrlUunf,^.[^ or , , ■ 
lite manner J mull be W, A„ „ .*fo, ^ j '" 

thus iJiefc remainderj decrtifc lb, th 

.hu nuiuKr. you wi,] „„, „ , remii„,W i '? 



t9B.rn 
mtafuie of 


the We w,j, the 
•wo numben u 


greiie 


«™„. 


wd two n 
Olher, *hr 


on meafure of .11 inKgei Bumkr^ 
U«yh,™n<,g™„rc™„o„^^- 



>K the 



'^«tefoi 
l"»piifi 



1 II 




"1 

i 


3 


1 



proportion, a 



I iild i ir 



ray, the grcaaft tair. 
jcrs is diliovcmi ' 
. of 'U iB^g^""""^ 
. laid tobefnsi'ot 







whicb [henfere iroildbcila 
Jure igiinft the fuppolkiciii, n 
hem 10 be prime to cxh aie. 



ALGEBRA. 



heptodgafiifbr(by^r;. 



coaaaOB moliire, which Itat 
re f, would »Jlb meafurea, tW 
c, therelbro * ind* would Imt 
■laK, igiinit tin iuppo&iia 
} Biimbersa aod i ate {iiini° 
ir produfl *i be illb prill* »( 

and fuppo)e that i aiaUm' 
,, fii <h<c -1.=**, -bo W 
jt OnctrfrnMliirei (, "li' 
4me t04, it /bll(«n(br*"") 
irime 10 each ochen ud *» 
,.) d muft meafure*. »»* P 
redioiM»rur:[,"liK/iiJF" 



wby/ii 
II beequi 



K> i", by fuppofing, in the laft, llwi a=b, and 
(=ii. It ii abb evident that e' urill be prime 
to (', and in geneiil any power of o lo any 
power of ( ivfiailbever. 

^ 105. Any two numbers, d and b, being 
ginn, to And tbe leaft numberi that are in the 
lame proponion wirb tben!, Mvide them hy tbeir 
grtal^ cammm mi,ifiirt x, and lii qmiicili t aii 
ijhBli ii Ibe iafi niimirri is itt fim profur- 

ihat proporclan lej^ than £ and d^ iilppoLe them 
to be f and f^ and ihefe being in [iie iame pro- 
ponion as a and A would aicarure them : And 
tlie number by which tbey would meafurethem, 
would be greater than x, becaufe ( and / are 
fuppofcd lefs than * and d, fo ihat x would not 
be the greired: common meafure of d and i; 
1^1 oft ihc fuppofition. 

§ 106. Let it be required to £nd the Icalt 

can mearure, Firft, <f ibiy art primi (cmiA 



1 



i 



vbich Ihf, IM bslh majun. '-mer 

111 tsf, Ivppot Oat tutauil to ma =n,l h, i 
I.f. .k.a -*. i.fi,llo>« ,(,«, ™„ft b. iXw? 



foUaw ibac d would m 



. ■£ Would 
«, and I, mtafure 
"QuJiI mearure a 



Bm if [fie number) a ud i;ui not prin, 
r«h«htr a,Ki thtir grfWeft common me.ru ^ 

*=«! i^n (Ml « [which is hjuji'mZ^' *t!i'' 
a*nJtie.iho,lnft nunibtr thit . anj * 
bo;h wafure. Fm i/ thej, couU morure /^ 
number. lcr> ,!,.„,,, |i. th« .=i,=i^, ^^m 



ihritfote/islcnthans foxiai' 
rnHftrr a IclTr,. «|||ef, i^ .tf^r, 



■■-£rS:t 









grease 



i' frodna at u lU Irsf a^ 

iDiTld nitalurc»ltliimiiibn[ii 
•ibtt c is equal [0 )», anduiJ, 
rfi than ai, therefore lu mllu 
d a lets than ^ ; and ji toj 
Malta (bit » motl.be ledikii, 

pf 1 me lo rarh orber, ii ImU 
Dutd tneaAire H,indi aaki 
eaicr Dumber wouJJ mcilmri 

bed ii rad J^re nocpinrii 
leir grMCeft common maftn 
Tc» 4 by the units b ■, ml 

IB (which IS «q">' 'o'^ '^ 

number tb" *miH» 
j-i/they couWinwrBituf 

is (upfM 



elhi; 



oeaTureof^i 
Icaftofaiinumta' 
1 therelbre « ran- 



ALGEBRA. 



fure f. For if you fuppalc as before ih 
yoa wilt finii- ihac p muft tneiiure /^ 
mutt mendirei^ ore. 

§ [07. Let d Mprefs any integer nun 
— any fraflion reduccil ro lis loweflr (■ 



low thai an + 
confeqiitnily - 



I alfu pi 



e prime 1. 



Hows from iliis, that ibi fquari n 
jppofc [hat the integer propofcd 



tfpefenis any fraftion 



j" ijaft Krmi i it would follow 


th« , + = 


fquarrf would give an inKger nu 


nl)« B, the 


concriry of "hioli ** hi»e demoo 
|,oa. lifall™» from ''"^laft 


Iratcd. 




,J, /j.«T "=« ./ i« "-i'^i *" 


"/ ., 4. 9. 


ifi, is< 3^' -W' ** ^'; '""r ' - -'T-r — 

(which are ihe fqparci of thi integer number. 


.. >. 3. 1. S. *. 7- B' 9' »"- "• 


S, y^.; ar< 






„fc r(«J */ *« «>»*" ^ 'f 


<i^ cut', t/ 


I, 5, }, 4. 5. fi- 7' ^ ^ ^'- »" 


«»™k-/.. 


niU«.' »nd qmnbiies thicareio 


one nnother 


ID [he piDponion of fitli numb 


vi mult idlb 


hive ihcir fquaK roots or cube 









U of fuch numbers iKinj^ 
comnienfurabl' "" enprtflid ihtrrefarc by pla- 
ting ibe proper radical Egn over ihein i thai, 

rainbm incoramfofunble »t(h unii_ 1 hcfc 
numbfra, ihoqgh iht)' are inainimcniurable 
c^mUves with unit, ire ti/iniutfiiriiili inpiaitr 
with it, bcciufe iheir powers u< imi^ger!, that 
ii, muliiplei of unit. Thty may alio be com. 
fn^lurablc fumetimea vith one anoiKer, as ihv 
^B. and the v'l. 



when ihey hsve a 



rm! 1 It woufd follow t[uti+! 
d give tn inagei numbtr B, ± 
■hich wc hare demonflti^td, 
'ollowj from the Jifl anxk, ik 
»/J »/ a* rtmrim hi ^ ,, ^y 

■\^, 64, Si, 100, 1)1, m,ic 

L- /^uarcs of the iaiegn rm\e 
i,7,8.9. to. ". ll,ff'> 
-J) nfier ihe lime niiiuin, fi 
r.y lan^s hul if Ihf aifi < 



30[5 of fuch numbers btuf if 
arc eKprellW tlierdbrc bi (it 

icnfunbJe wifi unii. rirf 

.nir, are ounw^irdii/K'^ 
ifir powers «I jntegen. "' 
lil. Thcfnijys/fcbccM. 



Chap. U. ALGEBRA. 
of boih, ihen iheir rino is reduced w 
preflion in lh( Icaft temi!, as (hat of co 
funble quanlitiej, by dividing thtm b 



S..0. A ration. 
Ihe form of any 
uantity 10 ihe pon 
henameofihffurd 


g,ven 
evlh 
and 


Ih 


ma; be redocRl 
,b;raifing.he 

n ftning the (a- 


cal fign over iichu 


■ a= 


1/" 


= V's 


= ^.' = 


^*' = v'a', and4 = 


%/! 


= 


v^«4 = 


v/=S«= 


;.o,.=/*-. 











f 1 tf' Aa fiirdf miy bccoDfiderrd as patters 
with fraflional eiponenu, Ib^ an rtJiictJ la 
tibcn sf On fiaa -ilalti Halfial/ tavi Ibrfamt 
raJiial fign. if ri6aii-g Ikifi fraSielHt lefs- 
Kali la fraSim hav'ng Iti fame viifm /ad a 



t 


1 


Ef 


! 


J^ 


i 




jo6 ^Treatise o/" Parti, 












^S^^HH 


1 '' ■ 


fidcr v^a « equal 10 3', the v*' =^ njual to 


Afl «■} 


^^^^Qfl 


H /I 


s^, whofe indices reduced [O a common dcno- 


n/iXv 


^^^^^I^^H 


^p •-■ 


minator, you hivs 3 ' = j' and i ' = 1 *^, and 




^^^H^^H 




«nfrquenllyy'3=v/i' = '/'7' »"'*/= = »/'»' 


^^ -f 


I^L ^^9 




s^v^ilfothiiihcpropoftdriirds i/3 and v'a 


^.^ 


^B^2^^H 




aw ttdHced 10 oihrr eqml futdi v'l 7 and ^- 


if lb. 


^^^^^^^1 




having, common radical figc. + ^ 
5 112. SutA of Ihi fami rslimni quaniliy atf 


Tidau ,h 


^^^^^^^1 




.b/™, 






undtipHrd bj sddin^ ibiir apauinli, and Jiz'Ucd 




^^^^^^^1 




tsfaimS-s Ibtm. 


^«X^' 


^^^^^^^1 




1 Th«.^>-Xv>-=<^X.^=.^=aJ=v^r'; 




^^^^^1 




,nd-^=ii=«'-;=,^'=«^= ;;„.. 


1 l^^v 


^^^^^^^^ 




v» «t ^ 


1 ^Jt 


^^H 




^,Xv>«=-*='-.i^ = -^"i v-.Xv/i = 


. 


^^^^ 




_ •• " 1 


= vT 


^^^^^H 




^o-J-p.^^^v^i. 


ttLB,ti„ 






v'i 


TWj, 






$ 113. If ihc furd! art of difTcrcnt uibnal 


Sn, 


if 


1 


quintiii«,ai*^ar«l V^, W fii"c .t.c fame 


.i^ii), 


^^^Vv_ 


"t_ 




L 











^TltEATlK if pj„^ 

■ i/?^ and \/7: jf jqi, j^; „ ,, 
v^j to the ramcdeiwminjKii,™. 
■qual [o 5% ihci/z is pj^o 
ices rcduceJ id * cumpion dtm 
have j^= J' and i' :=!',« 

ihc propoftd furds v/j and |/[ 



11 radical RgB. •* 



i 
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a»o;*n-, w AwJs itim ly «« inaiMr, and 
fil It! (cmma radiinl /g« "vn- Ibrir fro- 

i„ll sr q«!l<nil. Thui v'^X v'i^^V^i 

If the furds have not the fanle radiAl lign, 
(At/oiK radiid/:ii, and pmmi si ii/ori. Thus 



?=v/i 



5 1 14. The powers of furil! arc found as the 
powcra of other quantities, iy mullipfyin^ lit"- 
txpeiKsli by ibt itd'x eflbcfuarr riqaired. Thus- 



,e of ^5 = 5'"'- 



E »/ Pan I. 

US- Or you 

raifi lie quaa- 



litj viiir Iti raJital fit* I' Ibipcvur re^Hirat, 
anliiM'gihifimi ralialfigi; tnlefs lit indm 
if ibtl pimir ii tjiml Is Ibi mnu cf iti fyrd, 
ar a mullipli 'f ''. i™"" '*" 'eftthcfmier if 
ill Jvi tcaaia rUhiial. ETOluridn ii per- 
fomrd *r (Swiinj ibtfraSm whkb ii lbs a- 
finii-l i! lilt fifi h ''" •""« 'f »>' W rt- 

*"'"''"♦ '_ ■_ ■ 

Thus the fquare foot of v""' i> v'o\ or v^. 

tuS-Thrfurd ■Z^: 
mmntr, lfapo«"ofiny 
Bime «'iih (he furd divide: 

1- divides ii*ii, lud 3^ th< 

j5, the quintity under ih( 
oui a cemiinder, then pi 
power raiionilly before ih 
lirnt under the fign, am 
be reduced to a more fimi 

^75 = S''3 1 -^iS = t/j X lO = ^^3 ; 

% 1 16. When fords by ihe lift arrlcle are re- 
dlKfd to their l«ft eiprelDorn, if ihcj have 
ihe nunc irrstJonil intc, thrv arc idded «fub- 



C^ap. I. 



flv/:'i.ndinlike 


tipli=d« 


uiniiEyofrhefame 




the quaoticy under 


thtmftl 


remainder, aa here 


duds. 


fqusre of i divides 


pofcd. 


lign in i/^, with- 


tifliiJh, 
vAiU 


ce \\a root of thai 




iti tit 


ihuj ihe furd will 


aaaim 




' '/ Pinl 



=^5"''=5* = v-'„;, 0,p 
involving furdt, r-afi ,t, ^ 
radical ^gn i,lbif«„r^ 
ane radital Jiga; ad^ni,^ 
iyqual I, ,b,«mi^,^^ 
f il, amd in liai u/i liifmii 
■I ratitnal. Eroluiion ii ^. 
't'lg iht fraHitm vrhiit a ika 
I'd ty the Kami sf ibi mia 



ot of v's' " l/d", 



</t. 



■er of any quviiliyBfthefiit 
rd divides the quanoty ai^ 
vj[hout 3 remainifcr, u kt 
id 15 the fqiiste of j di* 

under tbe Cgn in v'ji, "4- 
rhcn place tir raoirfiftil 

i£n, and liiui ihc funl "I 
ore fimpJe exprtflion. Bis 



Js by rhf I2II 
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traScd, *J ftiii!'»; «r fuilraff!<^ itilr ruliimil 
laiffiaoil!, njrj frifiiing ibi fum ur diffirtail la 
Utamaesirraliswlp^r. 

Thus t'7S + ^48 3 5Vi + 4v'3 = 9''3i 
./Si + v';H = 3^3 + ii^3=S^li v'lso — 
t'54. = 5V6 — 3v'6 = ii/6i v'B^t+ »/?* 
-<,'i-l.Jv« = ^X ^. 

}II7. Csafiiai fwis are lucli ai canfift of 
mo or more joined togtther. The fimple ftirdi 

tiplltd into ihfmrdve] give ix Icngih niioml 

tlwmfclves commonly ^\iz ftill irralional pro- 
duds. Bui when any compound Turd ii pM- 
pofed, Ibfrc h muihcr inttfiund furd alxib mJ- 
tiflad inia il giws a ralind proiua. Thul 
■/a + ■/h muliiplicd by *'a — v'igiveja — *, 
ini ibc 'uK^igalim of ibal flird -abkb muhiptiid 
Ml ihi frcpsfrd fiird aill gilt a rslieya! prcdiill, 
a made eafy by the tbllowing Theorems. 

THEOREM I. 
iilS. Gcneraliy, if you mulUply b--*- 



,,„ ^T.EATI 


E ,f 


Part r. 


•r^M^f:— ^+''^'""+ 


^^U- 


*c...*— 


'r:z't;i'p:^t'P'.t: ^ 


.—i- 


THEOREM ir. 


-i. 


a— -a— J. + 4-5-* 
Wultiplitd hy fl- + i", E 
w dtmonftratcd 33 the 01 
of^ispofiiivt, when^ii 


er. He 
an odd n 


i'. which 1 

re the fig„ 1 


4119. When any binomial furd is iJr!)por«jl 
r«pp:ft tbi kJa ./ wti .^~,iff qu^l » ffl, ma 
III n bi III liafi wirg:r inmht ibnl ii •nufured 

b, m, ibt„fi^ a— ± a 1 + a-i-i-, Sc^. ■ 

pvc a t,mp«,«a [i^d, ^'i^h P-I'ipli'd /-« ,U 
pnpafii J*rd ^^.h-icilt £ki a raricital prsdnif. 
Thus tn find the Tun^ which multiplied by 
Ve—v'i, "Ul Bive a rational quaniiiy. Here 
« = ■„ and the lead number which ii mta, 
lured by 4 ij unit-, lct«=i, then (hall 


a--. ^ J— i- + a— 5-ii 


, &c. 


= -■-4- 


VS+ v^', which multiplied by ^a — ^i^ 



^T.EATrSE,/ p^i 
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■>+.r— j->.+j.-*.;3.^jj j„, 


To find tfie fuid which multiplied bj- ^7- + 




^/f^a^+b^gmsaririomlpTodua. Here 
-^! and »=3, >nda— -fl"-*- + a— 5-i-. 


^^l^+a^yh; &c. 


^i- 


H E O R E M 11. 


v^?i^-v^. 


I as ihf other. Hercifnifj 


THEOREM III. 

S 110. Let B"±*' be muiliplicd by a— ^ 

a^-*- + fl-i-i-' q: d-*-^!' 4- tif'. and the 


. when— is an odd number. 


produft flull give j- ± i-': lin-z/wE . «« ^ 


a/tybfroniiairurdispropnol 
•fiacb auaiitr tpia/ ii«,bi 
istiin-vumieTib^lhmi^ 

— ±a }' + ^-f".kc 

/W, «^Ub mlliplicd i„, lU 

- furrf which mukifM tj 


(aim rfa tflfl iilisn- Ibat JbaU gni ^ a^i b». 


fl. T a—-b' + a— -i", &c. 


c 3 rjtuomi tjuantity. ikn 


± a— *< - a— ^■', &c ± *=' 



1 mudipl/fJ f-y •'fi-V^' 



The Ggn of *" ii pofiiive only when — is 
an odd number, and the biqomiiil propofcd is 




M 


^ 


JI4, 

s 

ihcfc 


^TSEATl 

,jl. If any binomja 
c two aumbcn have d 
be* and;, and take* 
number iluc is mtafu 



Part r. 

propofed 
id ices, let 
he leafl: ia. 

and by 2, 
anfl a~ T a"'*' + iP-i^" :? a— -Jji, fltc 
dull give a compound tard, which multiplied 
by the propoftd o-^i'Ihall give i raiionalpro- 
doft. Thus v^a-v'*bdng given, Tuppofc 
m = i, /= t, and^ =;, ihercibre you bare 

+ &c. :: a''* + a'-*^ + a'-'^T + „i-.^ ^ 
g'-''i' + i'b' = /' + a'b' +B'*" + ci^ 
th' + b''= ^^ + .>'xC'i+ '/^X JT- 
+ ai+ J-aJCi/i^-l- v'^^iLO'v'a + a'x^i 
+ av/ax v'^^ + ii+VaX^/i+ix J**^, 
which multiplied by the ^4 — ^/i, ^ivca 



I; I, By there Thcareras any binomial Turd 
Lfoevef being e'"'". yo" may find a funl 
h multiplied by ii Ihall give a laiional pro. 



Supiiofc ihat a 
Tided by another^ i 



omii! furd «as to be di. 



^Ih 



I 



1- 




r 




t 




p 




L» 


gta 


J 


B 


5 
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umbera have diffcreni indjce, t 
d^and take»equjlioi)iclnii. 







1 


■ 


\ 




^^^^H 




5 


J 




i 


1 






i 


, 






J 




\ 




1 




r^.^ 


"'"•■' ■/ P'H t 1 


Chap. 
(hallil« 
diflinac. 

n>ii6ftini 
tiquatiQi 

r 

/ 

from», 

Andiu 
»«:<»ti 
binotni, 

Wed,. 




iO + gs/joH 






M -- 




beciuT 


Wmn ,„d.-*^=B- 


, = -.)= ,f 


= - Bv-S - 4V^'0 X^3- Bv's x ^/g ^ 
ev/-o-6Xv's=<v^3-!s/icxv-V 

S 114. When the fqujrc root of a [t„a ■„ ^ 
quired. ,t m.y be found ^,tly hy ^,„st„ X 

3";^;54rs4t:.:;rrr i;"„t^^- 

«=r]y..4.4...'fod,,t^jq:;71 ;, 

:, 41411. Bui fomcnniej we may be able to 

esp,<:r,the roots ofrutd.w.a]y by o[h„fu,ds. 

la order 10 fc™ »hen ,„d ho-^ tils may be 

f,>rd, «vhof= rqu.re wm be ,■ +j. + , . j ™ 

and J arc qiadmtie fcrd^ ihen «■ +j^ ^^j, 

be rsiiortjl, and j*» irrational ; ft, ih.t ,.v, 

QialJ 




^ TREATISE,/ Pwl 

- = (faecju/c » = i, ;= ;,,^j, 



4y/' 



n lie fquate root of» furii.T 
be ftjund ixitiy bjanMi^ 
i quaTttity ihal epprsximsttfati 
find the fquire toot Cif j+VS 



ti/3 + 



1 and ho" iWs mi? 1* 



jofe tha[ X +J' « 



>■ +J'' •" 
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Diall always be lefi ihan i" +j', beciuft ihe 
dificrence is x'+j' — sj5 = i— J . which i» 
Aiwiys pornivc. Suppol^ lEiar £ pmpoled furd 
eonfifting of 1 ralionBl part A, and an imiional 
pan B, cmncidei wiib this, (hcn*'+j' = A 
and *7 = f B : Therefore by what lus faid of 
Equaiioni, Qiirp. i jdi, 

J" = A — *• = — i, and thtrcfore 

A*- - «■ = -, and *• - Ai:' + - = 1 



hive ils root ejntadtd, csU tbi rolisiml part A, 
ibi irral:nai B, end lit Jijuart cf iht gritltfi 

maaber cf Ihi rent fiiaU tt ^* ' ~^' , andlbt 
fnaari of lit Icffir perl Jbell hc- ~ . ^'^''' . 
And as often uihe fquare root of A' — B' can 
be Mtrafled. the fquare root of the piopofcd 
binomial ford may be txprelTed iifelf as i bino- 
mial furd. For eiampk. if 3 + 5^/= ii prD- 
pofed, then A = 3, B = 21/2. and A' — B' = j 
-S=i. Thcrefore«'= '^ ''y^' - " - - 1, and 



bA 




pan A hire ejCly diffinguiflitj iiftlf fio^ B bv 
|[i teing greaoer. ' 



>■ If* 







■"-^B and 

il«. lfJO.;bcwi™uiripw 
M U« oihcr. or of fumr r.i.,nb.r U«c i«a 

. s 7- Lci « +J. + J „p„r> .rv trinomia 
. "i fquar, .' +y + - + >:7 + „, + ^^ 
bcfuppofedequiltoA+fijihefOTt. Bu* 



mntr A 



ilrough X and J an nor ^fjc- 



v/ = and J B = %/«■• 



indy are cquaJ 10 v^^i^^ "^ 

tint if 3 or / lie nuf raultipta 
,oriifltinicnun.i>fr.finn"- 
by a iquate number, itei "H* 

+^4 
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■ nibrr mukiply any two ndicsls wixyhy izz, 
and divide hy the third lyz, which gtvcs ihc 
quDEicnt ji'tationaJt and doubk the iqiiare af 
ifce fuid « raquirtd. Thcfame ruleftrveiwhcn 
ihere ate four quantities, I'+j' + i' + j' -f 

1*1+ 2«+!K+Jjs+2rJ + iK, multiply III 

by jw, and the produS ^sr'jj divided by ijjr 
giw. !,■ ■ ration^ qMotknt, half the fquatc 
of«. In like marnctiAyx^=«'". which 
divided by jn inotfier member gives iy', a ra- 
ikinalquote, thehdfof thefqiureDfy. In 
the fame manner z and i may be tbunil ; and 
iheirfiim ji-J-j-l-i + i, the fquaie root of the 

For eiamplc, to find the fquare loot of 
lo + ^/h + x/4o + v'6o; I try -"^"^^*- . 
which 1 find to be >/i£=4, the half of tbi^ Square 



lerofih. 



o[ require. 






:^2*Ji-^^ = 6. rhehlifoftheiiiuarcrootof 

ihe root required ; lafUy, ^ — ?= id, which 
gives v/s for 'he third tnember of the root re- 
quired,' i'iim which we conclude that the fquare 
root of lo + v'!4-l- 4/40 + "o i> -/i + -/i 
+ 1/5 : in-i "ying you find it fu^ceeds, fini-e 



^Treatise of Part I. 
:d by iifelf it gves the propofrd qua- 



nEnfuTi 



1. ihcn 



e^-quar 



: foU 



lowing 

RULE. 

f " trf /i' 5Mii/('l7 fa A ± B, w*n-M/ A ?j 
,i, gfiola fan, aui c It! ,xpn,„i of ib, 
FBsJ Tiq«lrti. Sick Ibl Uofi Htmiir n -uihefi 
pmcrr if ii divifiilt by AA — BB, tbi que- 

lii" tiitsQ^ Consul! s/a+Bx ^Xijn the 
mriff iacif BBBifT, a-trc* /«ffi,/i i, ii r. 
Dhidi A v^ b '" l"""? ""'■^1 di-aifv. 
a'd III lie qialial it J, flti III -~-, in ibt 



lai iber, ii I, fi _ftu,ll ,) 
- "(f^^' , ■/ Ihc ' , 



AMPLE I, 



•/ 



To 6b 
hwcA', 



A+Bx v'Qjihitu. 4/90^+15 iinlittlc p 



f 



extrifting the hfgficr nxB:/, 
ofc two nicnibtrs btingijort 
tible numbers, ihcrc ij dcSt 




,, = i/«.<=l." = ''6. V'»'"'-»=V'3. 



C\«pt* 



loMlriuft the rool of diB i 



II 4. v'lij, ihe KBt of ihc qiiaatity propofcd 
will be found by uking .he rooB of ^-3 and 
of ii + V^i and mukiplymsthijm into each 

J ii3. ThcgrQuncl ofitiis llule Way bcex- 

THEOREM 

Lil Ibi ftaer isfftriaa if *™ <p:!ili,iij k 

ftiJ J il nifii U J fmiir tub'!' npcnnl ii e. 



i' l^ 






ftc raor of the nrnnasracdl 
•f the fal3irs frparateiy. II, 
cube ™r of v/,77-,,1 

id [he roots of the nemmH 
r, firparacel/ /bund, giw Lk 
Inif if j-ou ftek J117 toHil 

TsTIJ, Jii'ideiispjtistfili 
I'j, and the quoricnr Idpj 
ioo[ of [Ac qvuo^ fitfii^ 
laJiing ific loats of^/ji^ 

ml ofdiii Rulcmiybco- 
EOREM 
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UTid !il,lhl \fi, 3d, ;!b, ylb, &t. Inm cf Ibal 



rejl ,f « 



B Ibl li 



Ihi iiffirmti if Ihe fi^ani ef A ^nd B ^11 ii 
ifml u Ihi Mffaau of Ihi fiiara if x ladjl 
nifid lo Ihtfsinc pcarr c. 

For tlic tarai Jn ihe ( power of I +;> (writ- 
ing fat iheir cotAicIcnl^ terpeftivdjF, i, c, d. 



t,accai 






ind the ftioe power of t—j 


elia 


giiig the 


lipis in the e-BTi plices) is 






x'—ce-'j-k-ix'-^'—si'—iy'-i, i 




A-B, 


and therrforeTfTiStV^y^ A 


— B 


xA-B 












Q,1!.D. 






Lm one, or both, of the quant 




», J. be 


» qgjdraic >-J, ihic is. I««4 








jcio 




of therefiirmi,p + ;*'j,*V? + f, 


ri^p-H^}. 


And it fallows. 






1. If «+j=ji + /v'f, that, f bci 


8» 


y whole 


number, A, the film of the pJJ 1 




will be 


a mtionil number ; and B, the fun 






ii.the™oip!sce!,.<chofwhichi 


™w 


aanirfj 


powerof^wiH be » raiion.l no 






plied irto the quadratic futd -/q. 






1. Let (, the exponent of the 






be »n odd number, u we may 1 


*■'?' 


fuppofe 



,„ irfTKBATISE Ji^ Part I, 

ii, bcciufe if ii " "f"> '■ ""y ^ halved by the 
„tr.aino of the fquaie root, till it becomes 
oddi and 1" *+J=*''? + S- Then A will 
involsi the furd ^p, and B will be rational. 



rritional. theoiicinvolvm! 



\ and B are bolb 
Vf. and the other 



cafily foen Uiac 
§ iig. From this compo[iiion of ihe bino- 



ali Ihcfe cafes, 
is Etotef 'I'"" 



^K 1 'M 


Ibe foregoing tuLe. by thefc flepi. 


Wl 




When A is rai^'il, and A' - B' is a pei- 






fta c power. 


By ihc 




1, By the thisrm, A--h-=x'-y\' accu- 
ru-h; and therefore eicriding the c root erf 
A'-B'itwillb«4.'--j'. CaU thin toot ■. 








I. Eiirait in the nearelt integer, the c root 




of A + B, it *;U be (»«!■{,) .+j. Which 


irreduQb 






diwAne . 




"" 3. Divide.' -/[=«)byx+j{-r) the 


tl«tefo^ 


^ — V'L^H 


quaiieni 11 {iiartyi s—y j and the fum of the 


=« + v 




divifot ind quotient i» {umi uwij) i« ; that ii. 






if ui integer nine of. iim be found, it will 
beihtneateflio-j^. 


WAe, 




";*^T 






't^epn^ 




*■ 


"(=* 


L ^Ji^ 




u 



K*^ 



jtTRZK 



^•f ftnl 



' Che fquirc root, till it bZ 

im «-/, and B iviJI te niiooii 
•0th mcmben of tie rowmn 



involvi, 



r -•Ai 



hefccafci, it ij eifiljr feu, 
aier thjuij-, A wiJI be gmr 

rbh compo/iiion of idt to 
are led lo its rcfolurion, a; 
lie. by thefe ftcpj. 
I. 

■isnal, tiid A' — B' iiijuy 

•orem, A--B-=?3^'*i> 
fore eztraifting ihtiimi 



•(=M}by»*y(=rj^ 
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'-111 the fitne enprellion as in 
etfca r powct, ind tfie gitatcr m 



Whtn Jl 



proab', x = — '-{= 



:T) uid 

the fame 
ir. Write 



If the ( root of A'-B' cannnt be 
multiply A' — B' by a number Q^ fuel 
the produft miy be the (leaft) perfefl 
(r[=A'Q_-B'Q,) And now (iol 



^TISE 


?/• Part r. 


oot of A + B X v^ 
root of A + B -.yjii b^ 



by Ihe ptoJua «"W/j whofc ling!,, divilbils 

Ici be #, d, a, i,i,i, J,. ^^^ 

ihcptoduftofthtfcdiifiroK.iMlpJwihe power 
(, which ia a'i-^lf, divided by b-W/ *ill eive 

numbtr, provided foinc index, as m ar p be 
not gmnr dim r. If it is, nke, bftcad of the 



[ill dtcK be no 



icgiliveindntinihc qi 



Ul« i>, till Qb, a ,vJ,s|e number. * 

i T30. Wc may «!d tlw followinR remarfc. 

..If.h.r.Bdu.lA-BisEiv.n.lis.W- 

dcnt ftom lU gtncDs by inwlution, that the 

f«nc rule gi™ !:> root ,-^. **" 


..Thef«r.flinall«.r«itprA+B, or of 
A + Bx v^inilisncsrriiinreger, ntglca- 
iog the fnOionil pin, will always giie ^t + l 
fuch. that the value of * vibkh reCula in t^ 
operation ihiU no. differ from ir, r- .' 



tuebugbl 



^ Tr 



^ 'f im: 



■xinii the c so 
J/id ai ahovt, i 
luently diefra 
— ■, divided by the r ma of v^ 






ired in the rule that B/ff/,3iiK 
>/ «>£iVi jlEs// h a ealiifti/i- 
:i! namicr Q, To /i;id lL"i(« 

u>^ a-btdj \ wboie £iigicM 

A KKK ....J,h' 

(f tJiefe diV>(i>f».r«iftd « itefW 
i-^', divided by i-^^iilp 

e.—'h—td^>f-' = Q. t * 
.•Ided fome index, js « oi^ J 
an (. If it '*> f I"' ■nfiw'i^'* 
■ fl or *, a" ot#',B'«*',K 
D nr^pcive index in rlf quW"' 
be a^whofe nataber. 

may add the ftllcwiirg ra«* 

grnefis b/ iowluno". "i"* 
ofA-fB, "' 

MioS' which "J"!".""* 
Jifler from m 



fl{ns (Jie f I 



ALGEBRA. 



For/ being feme proper friflion. let i 



±/be the iiccurite value of y^ + Uxv^ 
and let the quotient of *'-;>' divided bf ji be 
x~}^£, then, the fum of the divifor and 
HUMient being 21 ±/*^, if our reckoning die 
ftaflional part could make s diffrrente of unity 
inthe value of*, it would follow ihat/-^ 
Big-f=i. -Which i! abfurd,;, aswdlai 
/, being a proper fraflion. 

3. If both A and B ire ittaiional , or, if ihe 
lel&r of ihe too mcoibcn is rauonal, m 
denominaied by an even number can be i 

4, Whfn the greater member is rai 
Bod the exponent ( is u even number, it 
biguons whether the greater member of th 
is niional ot futd. And though a root 
form of? + Wq h not found, >^t a n 
the form t^iv-p + f, or, that failing, i 
form ii/p + Wn may be obtained. 

If we look for a toor * v"? + j, we an 
lofuhfrafljT— _y from j:-f-_T, and half the re 
der will give j (or 5) the rational pan. A 
»'-yC='.) adding/, the i 



fvaiudr 



+ 



Ii6 jf Treatise ef >, 

-> Part I 

wid,jhtfisnoF-ch^g,j. If, hi, J ■ 

fuccccd, and a pnmc numher n. j ■"" 

EXAMPLE 
Tht 4tli roMof A'-E' i. .-_ . 



Nc 4th root of A— 



;irtir4'.; and 



'57^ 



= '3- i 



iiircly. But 



'^" = 5- A- 
1"^'' gives th. 



.,.,...„,.™y. au, „ ,,^i " "".^y f« rough, 



Chap, T^, 
A S 1 

C 

■tiiifora, 
be ^pi„ 



"luldpi 



mbcr Iljrd. _ 
may poDibl)' b 



-- .™, may poidw^ trfc^, 
■ + '-/q 1 ind ihar compoliir pu- 

*. ', may bt fought /ociin 
-!, and [rialmjdewiiliiv'/tiVr 

?:X AMPLE. 

•"rib rtsi ./4984j(-iS3JV^ 



ivoiilimbiguii/judi"'- 
n firft lodcprtS itajlil 
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A SUPPLEMENT 

t"o this 

CHAPTER 

J 131. rpHERE occur Ibmctimes, erpcciallj 
1 in the rcfoluttan of luiii equation) 
by Curia's Rule (P'"- H- { 790 binomiils of 
tils form A + BV^, u-hofe cube roots mult 
be found. To ihtfe the foregoing rule cannot 
be applied ihrougboui, bccaufe of tlie imagi- 
nary faflor v/— {. Yet if the root is exprcfli- 
blc in riiional numbeis, the fiifl flep of ihii 
rule will often lead u> to it in 1 Ihort wa^ 

For it being, univerlilly, v'A'-B'j=i.'_j' 

atid, in [)ic prcfcnt calfc, v' A' + B ' j(= i' — »' J 
— ?' + '' X J 1 if we divide the part under the 
radical Ggn by its greated rational diirifor, the 
quoir is (he imaginary funi v'^T^ and from 
s^A'+B'j, fubriaftingf*. the fqrare of fame 
muliiple of the fqiiarc of/ a divifor of B. 



I 




Th«f»nd 
lively b tviJ 
find A = f X 

produfl! of ? 
fame figns «s 


iartdivifctsof Aand 
nil for CLbing j + Zv- 

nd/mullbtfufhaswil 
A.ndBrefp.ai«ly. 
EXAMPLE. 


B rcrpec- 

give .he 
■l of the 


El +30*/- 




-i7°o.= 


= i.=?--P 


T,B=3D,{-3; v'bT^ 


C^T" 



likE 



cren:nniiMlfxi=)a)f5X3. An d Ci— > « 
admforofgo. l-i(Hy> A (=yx?'-3;-f) 
ring pofitive, and .ihe fiiftor ;i' — ^I^q n^Ea- 
^' -hemgiriveDgniandforthe 






ia thaL 



,v/- 



It will be thewn io ite frcond 

u mm J lOdl, real and im^inarj, 
uniis in the cipnnrnE of die puwe 
brlf, rhic 1111117 '''e'f has ihe z\ 



we would find chc c 
eximple, feeing s': 



If ihcceibre 
ic tnoii, in (his 



Oi, bcMufc 
Uf<i{i£viEi 

Ke»iin,iiid 



tube \i, 1,1 
reqinrtd. 



■ n 

i I 



JTJ>EATl>t?f. P«.L 
^ and /arc Jivifors of A uil B nk 
(viiienu for cubing ; + /v^r 

";. and /muft be fuf h JsmlljiitE 
>X/^^«. 'X3?■-'■i''■ 
,s ^ and B lefi^aivcly. 

R X A M F L E. 



hr«n 



,ni of the p"*"' ' ■;, I 

<- IP has ihe '^"'* 



■ lgebRA- '*' 

■^ . + 1 v/- 3 »"" r " injwr of the imiB" 
. w i=''S- "•" „-,ve both f »"'' ' "^ 

VJe m»r'««°''^ i, „„ bs toe, by 1'^'f, 

.,«■««! **"=", --j-^ will aivc u« '™' 
,cqui«d. Thus, -77^, afd .h= 



„r/,£-i- t*" 



,nd V-; 



'?;.<v''^ 



*' "*" ^I/^i^ '"'"E ''°*'' """" ' 

found "^ ' „u,,ipl,Jd br 3. the "b- 





Abe had 
i"i Apptndbcto Dr. SiundcrfimS 
Algebra, ind ihe continuadoo of ;t in Fhilef. 
Trsif. N" ^51. WhK hu betn e»pliined ibove 
nwy lirve, for ihe prdeni. to pvt the Leame 
fomc Dorionofihecomporiiionand rdolutionof 



T 

A 1 



Of the 



ing, 
cqua 




■ 
■ 
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Son may ii tenfidfrti oi frsitai^i 
hn cf as manji _fiiiipl, ifulim li- 
mits; or ef any eiher fqMtritBOs 
'ic fiim 0/ ibtir Jimajnti ii i|ui 
« cf that tqtuuiin. Thiisuis 
■ay be conccitrd a gtufnie!.- 
icaiian o/fi/n/impleojuims.- 
iralic ilnd ome fmph tquilim ■ 
IS generated bj the mulopfat 
^ equaiions, or of iffl* phr 
or lafl'/, of jwf «i(/ isA nff 

equaiions which you fuppolirt 

rnothingcJItbiiilK 



d theoj 



„,ed *ilJ I 

/Mi ofvbichvclartaodi- 
ivhcnanyftichequaiioniifi* 
mation by whofe mulupiiaB"^ 
round by tvelmie', or ilit =>" 



rcqu: 



ions iftac 



"jn po*ers are gt"«^' 
:o,hefimp)eequ.u=».*^ 
is a different'!*"'™' 
,vf.acrs called, ^'"^^ 

n is performed bj"'^ 
,_ ftc> of im^l"'™"'*'" 



ALGEBRA. 



S 3. Snppofe the unknown quaniiry 
and its viluts io an)r fimple equilioi 
a, b, I, i, &c. Ihen ihofe fimple equili 
bringing ill the terms to one lidc, 



nirsl, " U tbi qaat:iii froJiiad, lit bigliji dl- 
BcB/ioB cf lit nikiaani jiwiiljij vill ii ipml la 
lie mnthtr of JimpU iquAliem itat ari mdlijiliiil 
iy ait iltrr. 

} 4. When any equation equivalent 10 this 

ptopofcd toberefolved.thcwhokdiHiculrycun- 
Sft. Ln finding the fimple equations iT^ =0, 

[iplicilion ii is produced j for each of (hefe 

and one lolution (rf thf propofed eqaiiion. For, 



,3+ ^Ti. 

if My of ihe v>lu 



Chap. 



4 



T 



aufe one of Ijic fiSors is equal 
h«t arc Iherfforefour fuppor,- 



[0 ihc propofrd cquaibn ; tj.a 
four roots of ihe propoftd rqua 



S 5. But « [here arc no othn qnintlim what- 
Ibever brfidn theft four [-a. f . ,-. J j that ftbfti- 






thmfotc, the equation s~~a x xZJ v ^.TT j, 
fonr"!^ ^d"' '"'^'"'' '■■"" '"■'™ '''"' ''"* 
than four." If you fubHi.o^ in dl« p™d"«'^ 



ts 



f lit niuM of I deduced iVm u 
uiiioM be ruhitimied in ihtpny, 
in place of », ilieinJI ihtumt 
"ion wiU viaiOi, and [lie ihitt 
u! to nothing, Bccaufc iilitiiii 



Chap. I. 

dufl ; and 'I" 
lide one of ' 

So ihii it CI 
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^e lTir«l4id four, that gives 
jrding to the propofcd equi 



imenfion of the urfcnOfn qmw 

ihert art no other qoanrino ^ 

-odufl rifl X ^ X j^ X >-* 
'r, will make the pnxJudnaii 

not polTiblj' liave mo(*i**> ** 
! cannot atlmit of more ftu'"'' 
you fubaiiuie in that jmliii' 
requalto-,™*, ixt!." 
ifc f. then finceoeidirri-* 
e-iiseqiulioiiKhingi iW 



{ 6. To mike all this Ai]< plainer by an r:<- 
ample, in numb&j ; fuppofe the iqoaiion to be 
lefclvcd to be i--,nx'+3S''-5i>,+i^^o, 
and thai you difcover that this equation is the 
(imemih ih* prodoftof a — i xt—i X '—3 
V *— 4i then you certUnly infer thii the four 
Taluejofnire t, a, 3, a; feeing any ofilierc 
iLOmbcn placed tbr x makei that produftt and 
(oafcqoenil)' >-— 10*1+351"— sor+i^ et|ual 
" ig to thepropofcd equation. 



_And it 



of 


ibeOdc 


ihcJi:fbur: 


UK 


any oth 


et number fo 


'1 


^ilb,an 


therefore the 
thing accord i 


h 


may be 


ufeful fomei 



inyou 



,j6 /(Tkeatise e/- Part 11. 


Chip. 


rior fort fjtfidti limple "m^'- Thus a chUc 


bahltu 


equaiion may he conceived is generated from 


f^- 


Oie suaisl'f 1- — f I + ) = o. >nd the Jlnyj/e 




.quiion «-- - = o, muliiplicd hy each ether . 


Cadn 


ahofe produfl 


foutfim 


«'-?*"+S'-=S)=i, may eitpreft any cubic 


aalmpo 


-^■+«p: S r t- y 


TOiy he 


eqHj.1011 whore roois are .he quinii.y faj [he 


dncdf 


vilue of I in ilie flmple equition, and the Iwa 


nhofed 


toois of ihe quidrjtic cqualinn, -dx. 




tWZ^ ^ iziS , „ appt.« from 


be gen 


Cb^p\i. P-rll. And. .ccnrding« .heft roo„ 


but tec 


are rwl or impoffbl,. t»o of [he roots of the 


ducEi 


cubic equation are ral or impiffilt. 


v,-illh 


fU. In the doctrine of iovoluiion we fhewed 


vrait 


that " Ihe fquire of any quinriiy pofitive or 


iiprac 


negative, ii always pofmye," and ihcirfore « the 


luym 


fqwre root of » «ga!i« i> impolTihlo or ima- 


ginarj'." For tuamplc, ifie -i/e' is either + a 


[~„'^ 


or — a 1 but v^^ can neither be + a nor 




_o, hut mull be msiinarj. Hence is under- 


(qu:^ 


(loDJihit "iquidiiiicequalion may have no 


■j^ 


irrpoBible eiprelTion in its coeflicienis, and yet. 


Tli^nl 


when it it retblved into the fimple equationi 


thil produce it, they may invol« iropoHible 


t 


eipreHianl." Thus the quadralic equatton 


*' + s' =D has no irapoOible coclficieni. but 


eipn 
plet 


the fimple equations from which it ij pmduced. 


ii.. , + ^''T?- c. and :, - ^rzr7^ _ „_ 
bath 


imp 



rjld 


^^^B^^^* '^H ^duil." And hence ill! plain, that thowalm H 
E^^^M.^ ,|H P^„^cequat-™whoreeoefBcien,sare^ired ■ 
^^■T- ^m . H^H ^„ have its two toots iiopoHlble. yet" a cuhk ■ 
^^^Bk^.^^B^ \^M ujiionwhofccoeflidenci are real canntMhaTO ■ 
L .3«^H9I '^ ^n„ ,hree root. inipolTible." ■ 

^^^^IBH^^^Hj fiblc eipceHlons caiinol difappeir in the equBIton 1 
^^^^^^^^^V produced, but when their number is civ* » thai 
^^^^^^^H^^^^^B [here ate never in any equations, whole coeffi. 
^^^^^^^^^tM tier-" arc tealquintilin, ruiglr impolDble rttoci, 
^^^T ■ or an odd number of iinpoflible roots, but 
^^^T H •' that ilie roots become impalTible in pairs ;" 
^^^_ H ^„d,1,ii"ancquatiDnofanoddiiumberof di- 
^^^K 1 „r„rialn has aLways one real root." 
^^V ■ 4 „. The roots of equations are either f^ 
^^^H ■ /riw 01 mjo'ivr according as the roots of Ihe 
^^^H ■ Cojpje equations whence they are produced an: 
^^^1 1 pofitive or ncgatiye " If you fuppofe jr=—«, 
^^^H ■ ^- _j i = — ;,( = -'', &c. then fliaU 
^^^H H i+j=o,J( + *-o,i + t^Oj* + i=oi ,nd 
^^^^^^^^ ■ ihc equation x+JX)'+*X*i-'X=f+d = o 
^^^^^^B ■ will have its toots, -a,-b,-c,-d, &c 

^^^^^^ H But to know «hen the roots of equatiotx 

■^^^^^^H ■ 1 ' N >« pofitive and when negative, and how aiaaj 

^H ^B__B^H^I '^^" ^^ °f ""^ '^'""'> l^"" ^ "plained in the 

^M 1 


or if 

untnoBTi 
Iht numb. 

tht/rZi 
.".Itiplic 
diincnBa, 

oi'tCq; 

than the 
cqi^ailoc 

■m." 

"'i=ia, 
lonlijei 
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'■ And hcno:ki,pl^a.tla,i,^ 




■fqualion wbofceoefflocninniii'. 




irs two roots in,pofl;blc,«'.,J 


CHAP. ir. 


whofe CDcfficicntiateialaiuni' 




-e roots impoOibk." 


Of the Signs and Coefficients of 


■} general, ir apptao iJiuiituo 


E a.ti A T J N 3. 


!fion5c«nnottii7ippeariBlh(frjo 




but when their numbwiidn.a 


"^S IS, TT 7HEN any number of Gmpfc equa. 
W tJonsiiemullipliedbyncholher, 


ever in any cqtmions, vbi&ia 


■a! quantitiej. fingie impoiUbtrie 


it is obvious that the highcft dimcnfion of the 


number of impofliUe n»o b 


unknown qusntity in their produfl is equal to 


root! become irapoinUe in p« 


the number of ihofc fimple equations 1 ami, the 


n equation of an nddnuBlwrfi 


term involving the liigheft dimenftoo is called 


, always one rti) root." 


.he>/ term at the equaliiKi generated by thii 


■ roots of equation! ire tiiifl* 
Hive according ajilwrooBi'* 
oni whence they airpiafmdi: 
■gacive." If y™ fuppofci:-' 


muliiplicaiion. The term involving the nc« 
tlimenilon of the unknown quantity, lels than 


the gratdl by uait, i> cjillrd *e /mwJ term 
inenQon of th: unknown quantity, which iilefi 


thati ih? grejttft by two, the (Writcrm of rhs 


equation, tifi. And that term which iovolvei 




no dimenfion of the unknown quantity, but is 


™cts. —.-A-'.'i*' 


fame known quantity, is called the lajl term of 


!> when the foW Of qa"*" 


" Tit Kaaiir if Imai ii aluap pcalir ihujt 


,vhcr.n=gatirf,andfi«m1 


lUUgktfi Smi,fi«, ,J,b, «1«H,„ ,B«,/^, ly 


Knil." . And when uny tcnm is wanting, an 
sfitrifi is marked in in place. TheyFfmand 




i^J^^inl! of equation, will be undetllood by 


V.5r^ CHAP. 


conlidering the foilowicg Table, where the 
limple 


■-*t.' 




.C*^ 





B — 
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Scieni of ihc ihird u 
■cdu£Jj that cin ^ ma 
i(- if lie TMli (a, b, I, 






sliifim 



ill tiepredaili thai iob be ■ 
I 6ne enotbtr any Ibrse ef li 
tbaniel. And ! " "* 
thcr coefficifniyu 

The Iill II 

ISTmoldpttii by 
oneinothe'r. „'~ ■"♦ "^ 

(14, Although in the Tible^chfimplt cqui- 

ifficitnn wlJI he formed accordinalb thi fime 
rile when any of th 



And, I 



, if*'- 



+j«- 



n, then 



of che root! -, j ihe fu 
produflj made by mglliplying any two of 
Hi r Ihe produfl of all die ditee : and, if 
S + ?■ —r. + 1, —I, + B, &c. he the 

Kcienii of the id, 3d, 4th, jih, 6t.h, yih. 




,^i y/TRE«TitE »/ Part II, 

(di. icinn of any equilion, ibrn IhaU p be 
(he fum "f °" ''*' """■ * ''" "^"^ "tf ^l** 
produ^^ of =ny ■""■ *■ '""^ '^^'" °^ '^^ Produat 
of aoy itrtC' ' '*" f""" "^ '''= produfls rf oDf 
four, I ilie fu" "f tl* ptodufti of any Brc, 
B [he fum of ihe pioduas of any fu, irfr. 
y^ f IS- Wt^n theitfote my equuion ii pro- 
■/■• jfflfcd to l»'*''''l'"^''""0'™fi"'l*l«ruiB 
of the roots, (for it is ojuil lo the corfficieju 
of ihtfecond terra taring lis fign chuiged .-) 
or 10 find the tuiti of the pnduifls that can be 
a,Ue bj muliiplying idj detcrminace number 
of ihem. 

But it is alfo eafy ■' lo Snd the fiim ef (bs 
fqiiares, or of any poWM^of the toots," 

The fum of '^ f^^^ is alw.iya p» _ jj. 
For csllinj the fum of Ae Itjuaics i(, fince itw 
fumofthe roots is?i and "the fijuan! of ttw 
fum of anyijiuniiiiei in always equal to ihc fum 
of iheir fquarci added to duubie the produaa 
that cm be made ttj mukiplying any nun ^ 
ihem/'ibeiifDief' = 1(4-1). m d confegii eiidf 
B =f' — If- f"'' """pie. « + * + ^' ^ 
fl. + 4' + £' + iJ* + :4r + !*£ 1 that is, pi — j 
• •- +3J. And a + i + c + tfi'~^' + t'-t.> 
+ J + J X^* + '" + "^ + *.- + W + Cii, that ia 
again, p' = B + i?, or B = p' — ij. And |$ 
for any other numbetof quintitici. In general 
ihcicfore, " B the tura of the fqujrc! of this 



v/TjIE. 



E,/ 



fm 



in of any cqui[iDii, Aen Aig. 
af aJi ihe moo, f lit fj„ ,-, 
of any two, r ihc funi of ditpnti 
■cc, J the fum of iJie prodnil,^, 
w tain of c!ic proJuas t^mi 
oftbt produfls ii( any tOtSi 
/hen therefore tny rquuni ■■ ' 
X rcrolved, it u cafj to IM lb( 
>[s, (for ic is njml [S dicaifa 
nd term having its %n clafl 
[he lum of [fir prciduS] ikiii' 
luliipjying any daenniaiau^ 







Chap. :. A L.O E BRA. j^^ 

rooil Du^ Hlvrap be liiuiid by fubrrii^rng 71 
from J'l" the qoimirics ? and j being alwif 
known, lincc ihcy are ihc cQCfficicnrs In ciic pro 
poTed njuacion. 

$16. "ThcrumofihecubaofiheroouD 
mj •quition ii eijDal l o p' ~ 3?? + jr. 01 u 
fl? -W + 3r." For S - J X ; eiKs «Iwaj 
the cxceTiot the fumof thecubnof ynf quan 
tilin iboie (he triple fun of the prsJuftiiha 
ulriplyingan 



Thus a' +*■+(■— a*—, 



-f>!/) = 



;-+* + <(= 



-=,; = 



llcd C, ihtn I 
— 3/^ + 3'-. 



if the fum of 

After the 1. ^ ^ ,„, 

the 4.ih powers of the tocis, you will gnd 
D = pC-q8 +?r-4i! and if fibc ihefu 
ihe5ihpoweiiihenfliall£=jiD— )C + 
pi + SI. And after the fimc ' 



any powf 



■the fun 



)f the Tom 



1 17. As for the Ogos of the terms ofihe ^. *.Z!!) J 
equition produced, it appears from in%e£lion 
that ihc ligiM of lU tfie lernn in any equation 
in the TabJe are altematrly + and — : thde 
iqiMtiem are generated hy muJiiplying coati- 
nuaUy«-*,,-i,,_,,if_i,&c_ by one 
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another. The firft term is always ibme pure 
power of x» and is pofitive; the fecond is a 
power of X multiplied by the quantities — a^ 
— ^, — r, &c. And fincc thefc arc all nega* 
tive, that term muft therefore be negative. 
The third term has the produfts of any two of 
thefc quantities ( — tf, —i^ — r, &c.) for its 
coefficient i which products are all pofitive, be- 
caufc — X — gives +. For the like reafon, 
the next coefficient, confiding of all the pro- 
du6ts made by multiplying any three of thele 
quantities, muft be negative i and the next po- 
fitive. So that the coefficients, in this cafe, wiU 
be pofitive and negative by turns. But " in 
this cafe the roots are all pofitive i' fince xzza^ 
jc zzbf x:z: Cj X zzdf x zn e^ &c. are the af- 
fumed fimple equations. It is plain then, that 
** wten all the rods are pofitive^ the Jigns are ah 

temaiely + and-^.^* 

§ 1 8. But if the roots are all negative, then 

x+a X x+b X x+c X x+ J, &c. = o, will ex- 
prefs the equation to be produced ; all whofe 
terms will plainly be pofitive 5 fo that " when all 
the roots of an equation are negative^ it is plain 
there will be no changes in the Jigns of the terms 
of that equation** 

§ 19. In general, ** there are as many pofi- 
tive roots in any equation as there arc changes 
in the figns of the terms from + to — , or 
from — to -h i and the remaining roots arc 

negative*" 



The firft [crm ii ilwiyifcorp 
-, and jj polirjvfi [hcfctu, 
.- mulNpJrrd b;- rhe ,ni,n«; ., 
>.-^. yliKl £acc cJiel^ tn^n 

lata nuft ihenAirc be x^ 
crm has ihcproduAiofiaf m 
ti« f-^ -i, -I,fc,)(.! 
which produfti lie tUpofiini 
— giyes +. J'or (U (jtirw 
rfficieiu, conlifting of jU lit f 
by multiplying iny ttmrffc 
lurt benegaiiveiinddifini" 
lac the coefficienu. in ttial^c 
ml negative bj turns. »«•■ 
oots are all pnliiit i" BK"-' 



^,"h;rDotJHre>"ntpii«.* 

ilonio bepfoducrfiJl"" 
,,yb. politic. fo^'_^ J 

I » rhere «re a m»f f^ 
icrai, /" .,L,_,„ci«« 
, cqoaiio'"' tncic'p ^ 

and 11= '" °„-,D«' 
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irc either boih poBiin, u in this 

-Alt 
where tliere ire two chu^i of the Ggnt : Oi 
they >re both neguine, u in ihii 

i^"^"":;} ■+■<=' 

where there is not any change of the figni. 
Ot ihert is one pofitive and one negative, u in 

■here there ii neceOarily one change of the 

Cgns \ bccaure the (irlt term is politive, and the 

lalt cegatiiie, and there can be but one changp 

whether ihe fccond term be + or — . 

Tfaereton the lule g^vcn in the igch IcAion 

eiienda id lU quadratic ei)iutkin]. ^ 

f 1 1. In cubic etjuiiioni, the root) may be,- ( 
I*. Ail poliiiie as in ibis, ii~axr—ixx—c 

— o, in which tlie ligns are ilcernacely + and 

-,ai appears' 



thice 



■. The r 



. ofih 
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-,s lets lh= 


f, the 


the third 
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being 


n that caft 


sl-h 


fa*- 


ntgiti 


e. An 


ihere cat. 


not poffibly be three 1 


I hang 


s of III 


ne,«. the 


firllan 


laft cemu 


h»ifing 


Iter™ 


I'^b^'one 








There m 




otmdtw* 
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re, u '• 


ihe equation r+7 


x7+T« 




= □. wh 


ch gives 








i! 


.-A. 


-ak = 




Wht 


there muft be »U 


ysonec 


angtrofthe 


Cgi'i. 


Qocel 


e Brit am 


ii pofitive and ihe | 


laft ncgaiive. 


flndihetec 


anbcbu 


™ change I 


of ih 


fign^, 


Bnce if the fccond 


term i. ;j: 1 


puv 


.or- + ilefsth.n 


c, the th 


td ttiuft: b« 1 


■fctrnft Ifct 


nSuEl' • K 


" '* -l™ U„ fe«» 1 






■.dlli«<fM.mucliWli 
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ta 
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negative 1 
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Kiw nmf be two pofoin im, 


BtB"!ve lUb, lb iluc then <iill be bui one 


ive, u in the egnuion >-nTi 


change of the fign). Or, if the ftcond term 


-.0, which gives 


U affirmative, whatever the third tertn is, there 


-*rj 


will be but one change of the figns, li ip* 


pears therefore, in genetiL, that In cubit equa- 


(ioilii there are at many iffirmalivi rooti as 


muilbelwoc/luigejoflltiD 


iben ate changes of the figns of the terms of 


4- A ia greater thin i, [tr ta 




eiieg«JTe,iBCoeffiiiutl«i(-. 


The lame way of reifoning mif be ex- 
the rule delivered in { 19, extended to all kinds 


^ jiilelt thu f, tbeaihii! 


: neg«ci«, iti coefficicB +J- 




.(xr+T).bti»gio*.« 


S 11. There ire feveral confeftiries of whit 


nd iJiere cuiiwt poffiW; h J" 


lias been already demondratcd,, that are of ufe 


hefigiw, tfeefirflimdMB« 


in difcovering the roots of equaiioni. But 


r.e Cgn. 


before we proceed to that, it will be convenient 


n.7 be one pofiriw ma »J_" 


to explain fome irinsforniiiioni of eijuaiions. 


n ibe equi«ion' + 'Xi+'' 


by which ihey may often b- rendered more 


,ich givej 


fimple, and the inveftigaiion of their tootJ 


™oreeafy. 


''«j'-"'=' 




unbe.l««r"'«f''^''* 


J^^ 


firrt term ii piifio«"»J* 


S-T !i^ s-JJ 


.d (here c^ be'"""''** 


1W^*3 


,ce if tiiele«iiidi««"* 


3fsr^ 


w/th«.'.^='fci"""'" 






L CHAP. 



^^■l^ 1"' ,^3 ,f Treatise ?/■ Pat( H. 

^t^m jQH of the Transformation of Eqpa- 
^^^V^^^^H TioNs and exteriuinating theu- 

^^^^^^^^Hi «^;.11ir^ "°"' P^°"'=^ ^° explain Ao 

E ■ 3„ moft ufeful: and firft, " TJt -ffirmatrB* 

^^^^^^^KB tcti! of 'In f<"" ''"''"'• <^ '^ "gaiivi malt 
^^^^^■H »» afframvi, h "b' 'l^P'i IhiJigO' -Jil" 
^^^^^^^^^1 timu ohimati'y, h;im-s ■xiih lie /iirmL" 
^^^^^^^H Thiu the [Dot^ of the cquulon x* - Jr- ^ .gx* 

^^^^^^^^^■^1 ai the routs of ths lime equation having onty 
^^^^^^HS chefiBUofihclb^ondandfourthtcrmschangcd. 
^^^^^^■•^r_^ va. >■ + "■- ID'" - 49' ■« — 

^^^^^^^^^^■^^^^■1 the [Fafon let m 

^ ^^^^^^H ^.^.^c^+i^.+'.&e.andanoiherhivingiu 
H[^^^B^^^^^^^H roots of the Tame value, but afiefted with conira. 

^H ^.^^^■^^■f &c = o. U ihar the terms taken >1- 
^^^^■-"^^^^^^^^^■■' .etnitcly, beginning from the fiift, are the Tanie 





CHAP. III. 

Transformation of Bji- 
; and eKtenninaCiiig du 
lediatc terms. 

H now pFDCccd 10 cipla? 
fol : and flrff, " ni ifnn 

ame value, sii ll" vs"" " 
c, iy clj cbanpni ibi ^i- 
,ry, ie^ixmig wili Ibtjm: 
s of tks cijo"ioii n' - '' - '^ 
,are +i. +'. +J.-ii'*' 
( the fame equauon Juntj"' 
fccond andfounlittnmtW 
.i)-.-'-49'-.3=' = '^'"'' 
,*J thereafonofdiisfuk^' 



.1 Sec and ■mill"'"™*'' 



Chip. ! 


. ALGEBRA. t^f 


It bodi 


tQuilioni. ind h.™ eh« Sme fign. 


"being produdi of an isven number of ihe 




lit praduft of ai.)' two rao.) hiving 


tlic fame 


fign as iheir praduft when both ibeit 


CgD><UC 


ciungedju +JX-*=-«X+*. 


Bmil 


,f r«ond lermi ind ill Ilk™ liitr- 


MtelT fn 


im ihcm. iKcaufe cheli coeffirienK in- 


volvcalo 


'lys the produftj of in odd number 


of iher 


OKI, Hill hive coninry figni in ihc 


iwo equ 


iiions. For eximple, ihe prodofl of 


four. 17; 


s. aici, hiving the lime fign in both. 


uid «» 


equalion in ihc fifth lerm hiving 


<ii«i>: + 


>. and Ihe other ^iJy-(, it Mlcwi 


dai the 


ir produft Ocii muft have ion.r«7 


llgns Id 


ihe iwo equiuani : iheli: two eqoa- 


eons ih< 


rrefoie ihjt hive the iame roots, bu< 



)f ihc altetnaie lermi. 


. beginning 


niih ll 


econd, the new equirioi 


i.illhaxt. 


roots of ll 




iiraiy figns. 




S 7\- It is often very i 


jrefu1"»l 




■juBlia iurt sn/iir Hi 


« fiaU Uy 




^uur %rt,Jithntb,rt 


~,„yib,r.t^d>iu 


■i«,hfi'«l^"dig>rm 










IJO 



A Tr 



1 0/ Patt II, 



„, ._.. ihc toon of thij cquition by 

fomc E'"" '•'8''^"^'":' fO. >!>« is, fuppofc 
_;,_,, and conftquenilyizzj +(, riien 
inftcjd of * snd its powers, Vubftituie j + r 
anJ "^' powers, lod ihert will arife ilus new 






whcfe 'oon are lefs than the roots of the ^n- 
ceding cquarion by the diffcrtnce [cj. 

If it h>d been required to find sn equation 
whofe rmtj Diould be greater than thofc of 
the propofcd cquarion hj the quantity ("r J, ihen 
Hemu[lhi"efuppor=djr = i: + (, and confe- 
qucntly f=y — i, and ihfn the other equaiion 



+ 5> - ?' p ■ 



tf the propofcd equation be In this form, 
'■4-;^ +?'+'■=<'■ 'I'™ by fupponng »+(=-, 
there svill anfc an cqimlon agreeing in aTl re- 
fpefli with the equilion (A^, but that the fe- 
con.l and fourth tntns will have comrary figns. ] 

And 



il» pawcn, fublliniit;-i 
and (Jieie will intctbun 



Chap. 3- A L G E B 
And by fupportng i — < = 



are (els iftan theroo?iof[i;p 
joii by the difliitncc C(J. 
been required 10 find iccqon' 
niould be grata than ih^' 
-nuarion by ihe quaniicfW.'^ 
■(uppored-r =* + '.'"''<«* 
_,-, and then lie alter cqin™ 
id this Ibrro i 

.„. + s'y ~ '',1 



in thetquaiion f/^Jwhofefc 
1 X j'l if you fLfppofc '=,/ 
If — f ^o, then ihs fccom 



-3<+f XJ". 

tcim alfo vinil 

Now the ei 



,„litl.C- 


rqustbn (C) wk deituccd frt 


'm,'^.,^ 


+ F + 


r = o.by%poring,=^+<. Front 


■.bRalemaycaairbtdedi" 


:=d for e«y 


icrniinating the ftcoml Wm out of 


■"'"^ 




RULE. 


i 


^^M, 


g (it Hni'Si" faaniij »/ /ii 


£1CM ^tt», 


,im 


Ibi Ihird parr ef Ibt ircffii, 


-« ./^.' 


jicmi 


i ,„« ^.,b it, trcfr M, 


-■ii. T 4a 


W /"/)»/» '4" "iSf^^f f ""^ <i 


' • »*w cn- 


t»™ 


„ qii0wiiiy (yh Frm lUm,: 


'" y^rjfBrf 






ta/., 


r sf X Md ill pcnw, i„ It, 


^i-.-« i^iw- 




s,d iltn t-ill •rif, ,™ „ 


I.fai/OB /is, 


jS»fl 


EXAMPLE. 




Let 




: 'he recond 




ui uf this eijuaiian, t' — gt 


■' + jC* — 




•,!oppQki! — 3=y,oty + 


3=1; .tld 


fublBn 


jilng according tothe Rule, y 

-aj*-HJ-"' _„ 

+ 16J + 7B -" 
-34 


ou will find 



JO (C) WM deductd i!rmi\^ 
; by ruppofingj=i+r. Fui 
If miy cafily br iMiiinllifn 
c Jccond lermouiofiniEm 



R ULE. 

-ird pori ■/ '** «#;«/<« 
, a.,V* /'/ prefer jig*, 'ii-f,}. 
Ihii ax^'i'^' 9'*' "'"•" 
lily fy) FrmlhiivAiijsS-^ 

■ltd il' pi>«^' i' '^P^f 



Uficc 







§ ,6. Lcl the rq 
number of dimenfic 



in [he tool 



ipofed 
IfcUKdbyfJtJi md 
of the ftioDd lerm with Lis figci 
, then fuppofing * — - = J. 



^ufntly.^J+f =n<H""t.ft.=« 



Lnftom 



m of the I 



Ci^. 1. ttut [he fum 
pofedequiiionii +?; ami Uiicc w 
J _ , _ i-, k ibllowJ, Ihii in the new 
eich vilue of 7 will be Icfs than ihe 



ofj 



, is », It followi thit the fum of ihe valu 
HJll be kfi th»n +f, the (uro of the »alu 
, by 1 X -^ 'he diBerence of any two rooi 

is, by +f! thaefbre the fu" of the V 

ofj«iUbe+f-it=r 



Bui the coeiBcicM of Ihe fccoi 
equation of J is the fum of the vi 
4. f _/, and iherefore iliat coefl 
,0 nothing-, and confcqoently, ii 



t of J, V 



i i 
if 



^iTRE 



anilliH 



FfflU 



roim rcrm maj- bcMWrninud, 
1 equation by ihc folbsinj 

RULE. 
ualim 6/ the malar ij im^ 



Ch^p. 3. ALGllBRA. .JS 

vnlue qf J from tliis new cquilinn, il i! Mfy 
10 fi;id ihe value of i by racani ofilhc f quilion 
j + J; = s, ForrMmpie. 

Sincej'+j-lji'—u, itfdloBs [hat 

y = {)>' — (, and J = ± t/ lf '— f. fo 



.k/J /ff ij lit fmliml Ini^ 


^1 If ihe ptopofed equaiion is 1 biqoadraiic, ai 


■d. Tim /app'ft ihii ^ 


p i'-pi' + }.'-« + i=o, then by fiippofing 


rbe uniaeuiK pLaiUy » /d, 


H i-i;.=_i,ori:=j+i?,aneq"=''™l'>='l="'f 


.«; ^nd fir X ^^il,p. 


K having no fecond term. And if the iiropofcri 


'•' '•Sg'-'Z'" ■"', '^ ?«« 


1 1) of five ditrenfion!, thtn you muft' fuppofe 


■ iqiialii« li"l or'/" ""I it) 






i iS. Vnitn the ftcond tttm in any equa- 




tion is waning, it follows, that, " ihe equation 


nropofed equaiion Ij i qi»*K 




} = 0. tlien, accoidiog n * 


tl,at the fam of the ifErmative mots is equal 


+ ip = x, and fubffinjoisili 


to ihc fUm of the nrgjti« root! : by •hich 


J wiJI find. 


mcaiu the coeScienl of tlie fecond ICIm, wfaich 




h Ihe fum of all ihc iMt$ of both fom. va- 


XT + *^'7 


oUbcs, and makes the folond term vanid,. 


0-tp->='> 


It geniral, " the coefficient of the fecond 


+ f J 


tetin is the dilfcience between the (um of the 


amplr the oft «f nfcmr* 
uaiion that *ant. ihs fiaj 


af5tniiii>c roots and the fum of the negative 


roots :" ind the opctaiinm we hiyc given fctvc 
only to diminim all the roou when the fum of 


the affirmative ia gteaieft, or increafc the toots 


when Ca futn of the negative is greateft, (0 




a, ,o babucc ifieni, and 


reJucc 


hcm lo aa 


ji in obvimii, Ihst in 


quadra 


<: equation 


ibat warns the fcconi Krm 


there r 


null b= CM 


nwc Bffinliilive and Mi( 


eg«ive 


and thefe 


„ull be equal m one iuioi 






In a cobk cqiMlioB it 




the fcCODd 


lenn, there inuftbeeilhfr, 


woafflr 




equal, laken logtthcr, UJ a 


third ro 


t that muft 


beMgmi-e^ ot, iwo n^g 


live cqu 


1 to a third 


ihM mull be pofiii-e. 






-, ,. "IxtanequationJ:'-Ji- + j* 


^r=Dt«r 


y,=f»led.,nd1.iubcn<m 


required 




„,e the third term." 








hccoeffi 


cientofilie 


ilurd irtm in the equauon ofj isfou 


dffcecqua- 


,km^jK.b=3,'-V + y. Suppcfc ihatco- 


, effitieni equal to muhing, 


and by 


clblvlngthe 


"qiadtaiit cquilioD jf - 


f+1 = 


0, you will 


find the .alue of ., whie 


fubftitu 


ed for ic in 


ihe (qUMiooj — !t — ', " 


urhtwh 


ow to tr^nf- 


form ihe propofed cqiuuion Inio o 


ne t!i« fi, Jl 


v^rt the third tern). 






The quidratit 3C - 


'/< + 


= B^V" 


, — i** f'~3V So ihii the ptoporcd cnhic 




equatio 


w.ntLr6.1« 


third leiiTi by fuppofing 


jz:.- 


tr^lzjf. 



IT 



: iheni. 



■J'^jr—f, the coeffiMB [J* 
:l^qui^ionDf7isfoHad('f(('^« 

i noihing, and ty nlblriH" 
ion j('-j;* + f=o,fm>'' 

MtqJ,ii™imooiKrfj[lW 

ic ji'-j^ + f = 0?" 
So rhic rkpropo'nJfii'' 



ALGEBRA. 



If rhe propofcd cquatifl 
rhtvalutoff, bywhichil 
Ijttn away, is had by re 



id + f to be iht coefiicienn of the ; 
third ittinj of the propoled cqL 

jrth term of any equation may betak 

I of the founh term in the equaiii 



this chapter. The fifth 
away by folving a biquad 
faine manner the oiher rem 



may be taken ■ 
\ and after the 



bi Iraiajermli inlo annier Ibal jhallbtBi its reers 
ipia! It lit r«Mj cf Ibii cqaalim umllipliid iy a 
pmnqnaMiij, ai /, by fuppofmg j =/i, and 
conl=quent]y x=y, and fubRituting this usiue 



■■■f-fpy'+f'v-P''- 

idieorofthcfecondtermof 
n multiplied into/make 





^S5 ^T...T... ,^ p„^ 

and the fblluwinB coefficients ar,- r,^^^^* 

/f/V.&c) "'powers of 

Therefore " to transform ar.y ,q^„- . " 

mother whofe rnots ftall be .qL! ,^ L^ ""« 

of the propofed equation n,nIiiDll,.H k "^^ 

,he feeond r„m, by /. /, /. ^ &;S'n".ng p, 
tmg J inOead of, there wfj] ' ■|-" ""' W- 
h=,inE i.. roots eq.al ,0 rh. roo^" ^^ 
,'ofcdcHu™o„.ol.p,icdbyc/-j::^^^^^ 

f 30. Th( traniformarion mentin. ^ - . 
iaft .nitle h of ufe »hen rh, 5,- i ™ '" '''= 

If ihe equation propofed is «*■__«,,_, 
= 0. then .r.n>fom,7hr c.Z^f'' +'*-* 
whofc rootj are equal u, the rocts „f l **" 

'ZZ"^""""'"''' ^^, 








Treatise ^ \^x 


Chap. 3- ALGEBRA. ijg 


1 of the IfinsfomcdBBte 


From whieli we e=Cly draw this 


in&cotScicnisarcpmduo;: 
ocfficicnrs ofthepmpifcjn 


RULE. 


" Chmgt tbi SKkts-Jm i'aiiiti x Ms •aslhir /, 


prifi>! nt f«#niJU In ibt his^ifi icm, fsfs 




Itifrccia, miillipl, lit fsUewiKg limi, t!gin- 


loiraFisformanytquui: 


m„l wilt lb, Ihird, b, -, J', a', fl', &c. It! 


oo«/h,(Jt„ equal „i,. 


fowm </ lb, c^i^ni of lb, high^JI M^ of 


fifuaiion multiplkltfjn 


IbijTspofiJ rqualioi,, rr/piSivr^." 


SOU „«d Ofllyo,*^,. 


Thus the equation 31'- 131'+ 14*+ 16=0. 


3f«&d «,u,t«„. b^-™,, 




■ by/.AA/'.&cal,. 


J' - 'y' + u X i X I + 16 X 9 = "• °' 


frthftcivillariftjii^ 




'CHUiltotherootstif*? 


Thtn finding the rool! of this equation, it 


■nujiiji!ied by (/j is rcqrai 


will eafily be diftovered what are ihe roois of 




die propofcd equation : fince 3'=}, o'X — iy. 




And therefore fince one of the values of j is 


/ul( when the %(«(lBr^ 


— I, ii follow] thai one of the values of i is 


s 1 CMfficitnt diSttdir fe 






~T 


rhjLMItivttirtBfc 


$ 31. By .he Isft Rule ■* d> iju^lim 1, cafdy 


™ unir. 


diartd of frsahm." Suppofe the equation 


nprepiiftJi!a^-;.'+fi-' 


pmporedb»-^-£i- + .^I---^ = o. Mul- 


(lUiltodicroitiofiiip 


tiply all the terms by the produfl of ihe deno- 
minatois, you find 


)T.=i, ™dthn(«l'« 


Then [by lift ieflion) Iransfoiming the eqiiiiion 




into one thai Ihall have unit for the coefficient 


r = o^rotiir/-^^J-p 


oflhehighettierm,youfind 



160 -* Tbeatise of p 

Or, ncglcaing if,e' denominator af^^ ' 

tioa bj- aa, wfudi will gjvc ^ 



Now afitr die vjJuts of , ,f, / , "' 
be eafj, lo difcover the values of ' -' ' 

firH cafe, ): = i; in the fccond, ,3: _i^""' 

For tmm pie, the equation "" 

' a7-'''"°'-ftreducrt„ 

"'"f"""3''--4'~^==.«dtf,e„. 
formed iwoy_,y_,^g_.^ 

Sometime., b, theC- 1^^^^^^ .^ 






Is for , 



*'-^v'aX;t' 






+ ?>:- 



formed into this equation "'"' ^"^ 

mkhbymultCCXtrte^rb" 

cctd, the furd (i^jj mult Vm""'^''^ '*''* '"'"- 
tms hcginning wit], jj^^ ft^^^ " "= =l»mate 

J 3* 



t '"M^^ej^ f,: 


Chap. 3- ALGEBRA. i6i 


■^'"6 th= de/iommntPf oCri, 






n«d oiilj-mulrip,,;^^^ 


BO), fe irsiiifsnaii itli oni aiifi roeir fiidlbt 


vfticft ■«m ^„c 


Ibc fimliim Ti,ipriical ef x i by rupporidg 


«'^'+»fx»-r=,, 


y=\ md j = ~, or, (by one fuppodiion) 


XJ"+«>?XJ^^=. 


. = -^, becomes ^' - p' + pn^ - -' = a 


ilw values of J „t /ji^^ ., 


In [he iquaiion of j, it is manifdl thai the 


cover iheyjlueio/jjliini;: 


otdrt of the cocliicienti ii inrened i Sa thit if 




the fccond term bid been wanting in the pro- 


:£-,imiJicfcconi(,,=i, 


poled equation, the lifl but one fliaitld have 


''f, ihc eqoaiion 


bten winting in the equiiionj of j and t If 


■■ ■. '♦* ■ d^ i 


Ihe third hid been winling in the equation pro. 


-i"-- ^=o,isMicJb 


pofcd. the laft but 1*0 had been waiting in the 


. _U6_ 


equation! of j and x. 




Another ufe of this tnnsfermation \s, thai 


■-I!J-1,&=0, 


■■ iht grtal^ net it itt em ii Irmufinnid init 




Ibi Uafi rm i. It, ithtr." For Gntei=^. 


>'-?v'^Xi' + f.^„/:; 


v^y = ~, itispliinlhitwheniiievalueofi 


= v'axt,ort=^^, ire 


is grtueft, the vilue of j is leilt, and con. 


■■! eqo«-on, 


«rf-ely. 


- + (X— -r/a-a 


How an equation ii Iransfornied fo as to haw 


i^plriDgVdBKmi.lrr''- 


all in roots affirmative, (hall be eipliintd in thr) 
following chapter. 


f^' + fsr-'-^=p,ii"i= 






(.'.)i!iui!™«iliijto» 




£ with .lit tojil. 





V 



^ ^A 



CHAP. IV. 
Of finding the Roots of 



c cquLiI to each othc: 



Equations 
=f the Roots ' 



'8 fart of ^K. 



InordcrtD[Iiis,wmulHook backlog .^ 
+S.-r.o. . pr.K=^, _-_d yo. a. „ ^ 




■/'- 






1 



he Roots of Eqmiii 
or moreof ckRo 
to each other. 



2° The cotBlcitne of 
is af- - »^ + !, which 
•lilci bif muliiplyinR e^ 



s, wc miift loot bJii "! 
uifaDyequitiomc''-- 
Mpuftd, jfldroua™""' 
rhtr fhaf Ihill !«« '"" 
csDf*b7iirygivo.difn» 



oil the tetilH. 

3' The coefficieni of the lafl: le. 
ii if-f, wMch i> the quantily ill 
mukiplying efttj leim of the ci 
found [je'-KK + j) bj' the mdei: 
ttim, and dividing the whole by 2i 

( 3+. Thefe fame obfcrviiions 
equuloniofiUdimenfioni. Ifitii 
dtaik *■ -f*' + f*" ->■* + '- o 
pofed, then by fgppoflng j3^I-( 



When; ^lin it is obvious that tht l»fl 
the tquiiion that was propofed, havi 
pt»ce of ». That the laft term bui 



'\ 



t 



ihe product by e. Thir the coFfficient cf ihs 



diMdy following [ ch»t is, bj multiplying ei-erf 



gcneril by iliE Thearcm for Ending Lhe 
of 1 binoinla], fincc [h« tnnifijmKd ei 
connib of the powers of the binomial j~ 
ate marked by the indices of ( in the lal 
multiplied each by ihdr coeflicienu i 



without any evolution. The lift term 
by fub<Hiuiing ( JnltFid o£ i in the p 



i^iduig the whole by i; and 



»^ 



^TtBATlSn of P«,ii 
at ihe quaniiiy ihit iriTa bi 
: terms of the Ijft qianiKjlj 
t in ejch term, ind diiMi^ 
r. That [he coeflicioiiiJik 

e manner from [he term iimr 
1 tfiatii, by muJtipI;iiig(Lii; 






of 7 " 



Chap. 4- ALGEBRA. i6; 

being the Ljuantiiyr mutiiplicd b; ihe inJexof 



inofihismaj'eiljljbciu* 
orem fbrfimfingrAepmn 
: the trani/bmifi/ cquuo 
n of tde binomial 7+"l» 



by Ihe 






e Jafl !>"> aiid" « "™ * 
of the tranjjbnned qam 
ion. Thelaftttrai "5^ 
„(icadof»inJ«P'»H 
tcroi, bymuliiply"'*"" 
ctin bv the indo' <^ ' '^ 
ding iht whok ^ •■i 
.in.heinJin'n-'''^'"'^'' 



Dus (a^irfilj) iliat " if * 
the lermi of the ccjuiiiort, 
nt be not win tine, then nunc 



ler into ill ihe termi of 
three of ihe values of i cat 
thing, tSc. 

i 36, Suppofe now lUi 



3 






,66 ^ The 
«ill be eqosl to not 
And tonfequcnt])', by 
laft tcrt™ of the tn. 
Tonifti. 

Suppofe it a the m 

caiirewefuppofc»=ft 

»ill™ni(l.. Aruifin, 
,h= laft icrm bui «, 
will vinUh at the li 
3/if + } = o. Bui, 
thtrefore, when Iwo 
tion *'-K+)'-'-5 
that a^i.'-ifw+j-D. 
pofcd cubic Is deprefl 
one of iu roots equal 
cubic." 

If it ii the biquidi 

be cquil 1 ihen fujipi 
lucj ol-j mull vinllb 
>viU be reduced to ili 

-«' ■ 



^ TsEATrtB ef hit!. 



ihc cubic equation of } jj.li 

equwion, mi (' —f^i-f-' 
nd Gnce two values ofr nA 
ut one, tfit sO'-'W+t 
he lame time. So ilm/- 
Bui, by foppoiilioB, (ii; 
two valuei of r, in ibtip 
— r=o, a" equal, ii ftlow 
j=o^ And ihuj"citp 



quaico 



icoftli 



.ujdrnieth»ti^F^"t" 

uppofing'='.t«"^'5'," 
j,ia,«iidiheequ»a»<^>flj 

iJuJ, ii""'' 






Sniit 



lower diinen- / 
11 ha, = 0.= of L' 
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la general, when two Taluet of* are equal 
to each other, and lo f, the two M termi of 
the iiajiifbrmed equadon vaniQi: and confe- 
■inemlf, " if fon mnldpEy che temu of ihe 
pupo^ equuion by the indices of r in eacl» 
ierm, the quantity .that will aijfe will be=o, 
imj will give an equatii 
Hon than the propoled, 1 
its root! equal to one of ihe roors of the pio- 
poled equation." 

Thai the ht IW9 «trm of the equaibn va- 
IjiDl when the valuet flf fi are fuppored equal Bf 
catl> 9ther, and lo i, will alio apptar by eon- 
fidering, that fince two values of y then bc,- 
jome iquil to nothing, the pfoduft of the va- 
lues of; mull vanlGi, which a equal lo the la^ 
lerm of the equation t and becaule two of the f 
four values of v arc equal lo nothing. It follgwa 
airo th^i one of any three that cm be taken out 
of ihcfe four mult be = oi and therefore, the 
produfle made by mulilplying »ny three muft 
vaniih -, and eonfequently the coefficient of the 
laB term but one, which Is equal to die fum of 
tkieSs produAi, muft Tanllh. 

S )7. Afur the lane manner, if there an 
rtr« iqu^l looii in if(e biquadrwic t' — px' + 
jj'_r* + j = o, and iff be equal to one of 
Ihem 1 three values of ^ [= * - 1) will vanifli, 
and eonfequently j' wilt eoKt all, the [ernis of 
M 3 the 



nJHl 



* = □. So (hai bcN 
incc ( = s, ihtrcfbtT, 






-jpi' + iji- 






3jjt + J is deduced from 41' — jfjc- + 
ijt—r, by mukiplfiiig ilie iftmi by the in- 
dciHj of I in tach lerm. 

In generil, " whimer is the number of 
equal rools in ihE propofcd cquatioiij cbcy will 
all rcmiin buc one in ihe equiilon thai li dt- 
du<:ed fcom it, by multiplying all tbc terms by 
it.e indexes of i in ihcm j and (bey «ill all r=- 

ftmt manner from Thai ;" and fo of the reft. 

S38. Whii vc obfcrred of the coefficients of 
tquarions transformed by fuppofing j = x—i, 
leads to this eify demonflration of thij Rule 1 

monflrate the Rules for finding the limits of 



^Treatise ./ p„|l 
rd cquition; H-hkh wiD ii, 

- o J or, linee i =x, ihttrht 
= o: and one of the mcai 
viU be equal Co one ofikm , 

biquadratic 

iiTO of the roou of ifttrai 
3;>»' + aj«-r=oarerai»i 
■quadratic, becaofe the qraiij 
is deduced from 4x' ~ jfi 
ciplying [he tpnni bf ih * 

' whateTCr is >he niiDibcrf 
le propofed eqiMlim. cfKr"* 
one in the equatMortuii* 
ly multiplying all c/K nraulf 
in then,; and tt7 will iUff 
; the equation deducdi"*' , 
mTh3[;"andfbofJietl I 

obfcTTedofihecocfflow"* I 
■nncd by fuppol'iBg :'=•-'• 
,-dcD»nflrationof'li"K''«' 
iedi..htncxtrfv''f"* 
,l« for fining ttc I""""' 



Vfr, thar 



■rcm'ti 



TealKTMit'jp 



Chap. +. ALGEBR/ 



lion.is*'-K+J» 
muhiplying the term! 

be=o. 

Fornrce«'-« 



ly aiiihmciical [cries, 
J, the pnxjua will. 



«' + 3iJ 



vhich 



[' — apt' — iifi' + ii(* + ij*— ar=o. 

^ tlie produd that arifea by multiplyiiig 
erms of ihe propofcd equaiion by the 
I of the fcries, a + j*, a + ji, a4- J, ai 
cprefcnt anj arichmetical progref- 






CHAP. V. 

Of the Limits DfE<iyA' 

i 39- TITE now precnd ro 0, 

W dilcovcr the lOTiti of 

fquaiiooj, by which iheir folution 

Lc: snjr cqusibn, as j:' _,!' ^ 
X propofed ; and transform it, as i 



Where the values of> are left ih«B i 
me values af i- by ifie difference 
fuppofc ( IP be talten fiidi as lo nu 
ct.effin.nrs, of .he equation of,, pol 
\'~^^^^'~''' ^'' -'f + i' 3'- 
tncte ocing no variation of ihe Hgi 
equation, all the values ofy muit be 
and conTequenUy, ihe quantity *, by 



i 
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Litnrts of EapAxiosi, 

now proceed to Birw ki i 



W 



by ■hediffem"'' "> 

.,■-./. + ». J'-'; t 
riMion of ihe fig™ ™ "" 



niliieJ, 



e vjl 
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ll ii fiiffident ihcicforc, in order [o find (lie 
limit, 10 " enquire wKai quantii)i rubfliraieJ for 
* in ejch of ihefe ntprefllons i' — f jc' + ji— r, 
3»'-IJ« + j, jl-f, will Ei« ihem .11 po- 
Gd« " for nhu ijiuntity will br ihc limJt rs. 

How theft espirffioni are forir.cil f'om one 
uwilicr, wu cxpjaiiieil in ihc beginning !ii tiie 
hH cbapicr. 



J 40. If ihe equitlon x' — sx*— I0!(' + ^oV 
+6jj(+ iio=o ii propofed j and it ii required 
la detemiine :he limii lliil a grntarihan any 



number fubftituin 
lion, and (bllowir 
iibySsS, willgi 



n the propofcd ci 



pr*— B*' — JCB" + SoJI + f J 



The lead: iniegcr number whidi gi«i tach 
of chele poCiite, ii % -, which theeeface is ihf 
liniit of the iDots of ehtf propoled equarront 
or a nunber ihit excecdi the gcotcjl poliiivE 



nd then proceed u before tofind 



5d tlut the iirc root^ nf the propoled equation 

§ 41. Having found ihc limit that furpallts 
the grcatelt pafitive root, cult it m. And If you 
(flume J = B — I, md for I fubftiiute ■ — J, 
ihc equiDon ihll will uife will have all its roott 
paCtive ) bccwfe » is fuppofed to furpafi all 
the valuts of *> and confcquenily m — j: (=j) 
miift always be affirmative. And by thi; meana, 
tsf ijinMijil n«7 it ctani<d Ituh am ibat fieS 

Ot if — 11 rcprcfcnt the limit of the negative 
routs, then by afluming j=Ji+ii, the propofcd 



mfbillbi 



insiforr 






ne that ' 



iliatj=*+ii mud be alwij! poGtive. 

{ 41. " Jii pcalrfi tugalns nr^iml «/ airr 
tpaiitnimriafid ij ml, a!iiii)s iratdi llr graiifi 



To deznonfttate 



I, let the cubic 



:o be pfopofed 1 where all the te 
■are Dtgaiivefxceptthe firft. A(rumliigj=j 



e "f Ul 



Tilt of the nigaltoi rooa ii m^a. 
^J' S 2J. ciiange the tspatiT. 
t.antllhcn proceed aibefirtBB 
^ Thus, In the cumph, ^Ti 

is [he limit of the n^guiRm 
•"C roots of the jmopofei qnai 
-jand +5. 

ng tbund the limit thiifui^ 
odrive root, ciU it ■■ hiA'itt. 

— X, and for x fubftinnti-i 
Jilt wiilarifs will hace ail us.v 
kule m is fuppofcd to Hirpli: 
X, andconfcquenc1y«-i!--; 
laffirmative. And byLhunw 
UT *( tbi^ed ill •« 'taA 

^prefenc the limit o/iko^ 
airuniing7=*+». ■'^P'^ 
ie transformed incooMriiiJtt 
ot9 affirniiiivei ft" +•'"1 
l-rfgaiirevaliieof/.ii'i^ 
uft tw sliwys f*"""- . 
,rialtfi "gol"" "^'"' '* 

^c ihis, kc ''«■ '^'''''' ''''' 
iropoftdi whrn- ail ''■'■« 
■pr the firfi. Afl*umri.g;='-^ 
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•. Let ut fuppofe thai lliecotfliclenls^.f.f, 
equal 10 each oihcri anJif JOU alfa fuppofe 
g-l-i, then liie lalt equation bceomo 



+ If' + 3» }■ =■ 

+ y 3 



confequently (, or;+ r, is grtater (han tl 

2'. If J and r be not -/I, but lefa than i 
snd fbt ( yuu ftlll fubftltuce j+ 1 (fince the n 
gaiive pan (~^J'~!'^ becomes left, tl 
pofiiive remaining ypdiminilliedjo/jrfisr;, ; 
the coefficients of tRe eijuatioii (jl) become pi 
fiitce. And the Tamers obviou] if; and rhai 
pofiiive flgns, and not negati«: ligns, as v 
foppofed. It appears therefore. " that, if, i 
airy cubic equation, / be the grealeft negalii 
coellicient, thenf+i muSfurpali the greale 



I 1_J 


^^_ 


lp 


J 


iC 


■ 


I'If 




1- 

[ ■ 


■ 
■ 
■ 


igi 





1 


1 

■ 


I 


?\ 


1 




" 


i 


1^6 yfT»E*-r!t£ (if Partll. 
or ufjay.w according as their number is cvm 
or M 

Ifyoufubftitute fnrjriquantity ereiterthan 
thT leaft root ^. but lefs than all the other 
roots, then the lign of the quantity refulting 
will be contrary to what it was before ; becaufc 
one fadlot {* — b) becomes now politive, all 
the other! remaining negative as before. 

If you fubflitutetbraaquanrity greater thin 
the two leaft roots, but lefs than all ,he reft, 
both the faflors a— a, Jt - J, betome poEtiw, 
and the rell remain as (hey were. So that the 
whole produft will have the fame lign u tht 
tail term of the equation. Thus fucceffively 
placing inflead of t quantities that are limiti 
betwixt the root) of the equation, the quinti. 
ties iJut lefult will have alternately the Bgni + 
and - . And, nwvo-filj, " if you End quinil- 
■ies which fubftituttd in place of x in the pro- 
pofed etjuitlDa, to ^ve alternately pofiiivc and 
negitl*e itfults, thnfe quantities are the limits 
of that equation." 

It is ufeful to obferve, that, in general, 

1 « in any equation, the refuks have contrary 
1 figns, one or mote of the roots of the equation 

mud be bctwiit thnfe numbers." Thus, in 
1 the equation i' - ,i- _ 5 =0, if you fubfti- 
1 luteiand 3 fcr *, the tefults are-5, +4, 

• hence it follows that the toots arc betwixt ; 


t 

1 



tccotding as chcir number jin 

lltlucc ibrjrBquanliiygrciio-Et 
C d. but Jrfs than all At ^ 
he fign of che quaniitr nijib[ 
ry (O what it was bcfajTr Ecoe 



Lining n 



as before. 



ituirc tor jr a qiunticy grain b 
roots, but left thali illAid 
fsx a, " — *. twcoiTK poSm 

will have [he ftmeDgmi* 
he equation. ThuifiictM 
I of * qoantirics iharntta , 
Its of the equation, lit gu», 
vilJ have alterniuel)' ilit%«iT 

litotcdfnpl-^^f''"'"^ 

to give al tern. tslypoc™* 

;. thofeqi"""^"'""''^ 

w obferve. that, i- ?«* 

,ftitucins-">-'"'°''" il 
-.r.„ the refu'" """^ '^"' I 
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and 5 : ftr whtn llirfc ixful" h've different 
Egiu, one or other of ihe fiflors which pro- 
dutt Ihe equaiioM mod have changed iEs flgn 1 
filppole il ii '=■!, then '■ '' pl"*" 'I"" ' ""* °' 
bctwixl the oumben roppofcil equal to x. 

S t6. Lit ihe cubic equiEion !'-;>*■ + j» 
— r=o be propofcd, ind kt it be transformed, 
itj aflbming j=j:— /, into ihe eqo»iion 

+ V +i' ~ 

Lei us fuppofc < equjl fuccelTively 10 (he. 
itree values of », beginning with ihc leaf! viluei 
and becaufe the hit term <■ — f(* + Ji — r will 
vinifii in all ihefe fuppofition!, ihe iquaDon 

""-"■""'■ ,, ^% 

.»' + jrf + 3=^ 1 T V--i ■ -'"I 

-w -'f* >=■'»■■ ■•■> - 

+ ? J ' ./ 

where ihc lift icrm ;i' — ipt + q'ii,^im At 
iiature of equaiiuns, produced of iherenlaming 
valuesofj.nroflheexceiresof ivraolher n- 
lues of X above whai ii fuppofed equal 10 1 1 



K alwayij=j 






negiiive, ihtir plodiia 3f'-i?i+j a poCiite. 
Whence, 

If in the cqiudon 3t-_jp, + j — ^ _g„ 
fubftiwie fucceOivcly In Ihc place of ,. the thi« 
raors of the equitioD C -pc- + qc~r = o, 
ibcqujntiueirefuliiDgwiliruccenivelyhavethr 
figiu +.-. + 1 »>»l conrtqumily .he thr« 
roou ut ihc cubic equaiion itc the limits of rh 
roots of the equaiion ii^~'^fi + j = o fby 
i45.) Tiuth, the Icall of ihe roo.s of the 
■ 1 left tjian ihe Icaft of the roots of iln 



K fcco: 



H of tlie other 



ereateit root of the t 
ceedt both ihi loots o 

§ 47. We have dononftraced iha 



of tlie caWc cquiiion 1' —pf^ti^^ — g 
limits of the quadratic 3[' — ipj + J. whence it 
follows f«»w/;frj that the rOQiiofthequa- 
,"e'J'':; 'f ' + f = o are the limit, between 
the hiH and feiond. and between the fecund and 
third ,o^U of the cubic (■ _f^ + j, _, _o 
Sa that H- yon Bnd the limit thai e»c«ds th. 



K rijual [o the recond iilu: gfi. 
t two exceSes one being iipi f 
ire, iheir prodiia jf-sli^' 

■ rqiial to the ihird uiijia*' 
hen ihe two exce/fo btinj M 

tiuation 3,'-JJw + {=M',! 
-(lively In the place of'. ite« 

!"and c<.nrequej..lyikj« 
bic equation -"'hdnm.B^* 

^"hTleallof tbe™-rf* 

" o„,. of ■!«/;;;;,;,* 



^ are the 1101'° m-- 
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gtcuea root of the cubic, by { 39. you 

rtfaitho, which ' ' ' 

■ --«=)f.ur li 



the propoffd CL 









IS deiiiDiiflni 



-m S 35. h 
dcducHi fton 



-/»■ + !< 



z.bym 



Tit>iybg « . 

ilicn dividing the whole by # ; and wh»i »e h»ve 
demonftrawd of cubic tquniionsLi eifily Mlend- 
ediDillnthtrs-, foihjcweconcludc, "that die 
kll term bui one of ihc transformed eqmlion 
ii lie equillon far determining the limiu of 
[he propofed equiiion." Or, thacihe iquiiion 
arifuig by multiplytng ea ' 



whole 



miry in ii. 






in S 44. 



) 4S. For ihF (aiiic reafon, il ii plain that 
ihc mat of ihc Cnpte equation 31 — ^ = 0, 
(i. I. ^f) is the Iimii between the two foou of 
the quadratic jr' — 5?* + j = o. And, 11 
41* — 3^' + sji — r = o girci three limiu of 
the equation I'^pi' + ^ — ti + i = o. la 
the qiiadru' 



t ite ; 



-3J«- + 





1 




1 






g 


# 


1 


^ 




L^ 


b 


1 

E 




i 


-+ 


T 

,Eo ^TKEATlSEe/- Paitll. 1 ^ 

hrquadralic6C-3;ie.+ ( = 0. So that we 1 
live a complcai lertes of ihefe equations aiifing 1 ^ 

which dciermines the limlls of the following 1 

quation, 1 ' 

S 4g, IF two toots in the propofed i;qQatHm 1 . 

ate tqual, then " ihc limir that ought to be be- ^^Hj 

wixt them muR, in Ihit cafe, become eqiia] [o ^^ll 
one of Ihe equal roots thcmfelves." Whiclj" ^^H 
pctfeflly agrees with what was demonfttited id ^^MM 
,hcUl[chapter,concerninglheRolcforfinding " "' 

he equal roots of equations. 

And, the fame equation that gives the li- 
mits, giving alfo one of the equal toots, when 

«o ot mote are equal, it appeats. that " if 
you fubilicute a limit in place of the unknown 
quanciiy in an equation, and, inftead of a pu- 
filive or ncgatire icfult, It be found = o, then 
you may conclude, th« not only the limit ii- 

clfisaroot of the equation, but that ihete 
are two toots in iBar equation equal to it and 

} 50. It having been demonfttatcd that the 
roois of (he equation »' — px" + j* — f = 
atr "he limits of the toon of the equation 
3J(' — 2f » + ( = 0, the three roots of the cubic 
equation, which fuppofe 10 be ,1, *, c, fuhfli- 
loled foriin the quadratic Bi'-V+h ">"": 
gLve the refulis puBtivc and negative alter- 
nately. 

il 



J in the propoW 



■c equ^'' ',' „ of iht imli"'* 



to 3 Romuie '»"' • ^,^^0" fi -'!' 

+ 3rr;WX"' i™ '" =,, i ir = + I-^'' 
Lri-Mxi. "J »'t"''.; '.„,-,„. h« 

•• '",'l'"lS?«" ". -MX •■+" ■■ 

muluplj'ne""'""" _j _j__g. And 



;by 



ihc ihr« roots of the propofcd cubic) (hill be 
+ Wxfe. -AfxS*, +r-xi>t. For the fitft 



T3'. fl + 4*, &c. AJ 



on imp^gibli, thru mujt Ikri be /dim rut 
Ike prepttftd r^jitisa intpeffible.'* For u 
i 46.) ii,e qPiinliT i^-ife+i was den 
Hcartd LO be equil 10 the p[odu£l of ihc 
celti of two values of x ibove the third ; 

found in rhofe c 



J The. 



!i '/ Fulil 
■Md ftrif ! wSctt a ij [he |(^ J, 
nmon diatrmee, ind tht pndp 
irutt for I, fucccflivclf, i.i, 
! of thepropofcdculBcJMb 
MXM +Ixfa'. For ik fc 

miisinihctquaiion ji'-jui,- 
liruritramufipve return AU 
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Day be 
impof. 



% of this 



weqiijw 



propofed cquiiion. 
■-(-fr-'-,fi'f.=''. 
(J (/ lb! tjielin if iti ii 
,, mfi ihirt ii f"^ •«"( 
■l,M in^pi'" ^0' ' '' 

il to Jie ptodu^ ofato- 

jfaTiyimpoffibkc^ffi"'' 



ofrheequ 


lion. 


° 




IflhfC 




x--.^ 


-'+j«— 




£J(.— o, ihcnthc 




he fquares 


oflhcroo 


j(bji.s.)«iUb 


.7-') 




^7=^ 


■rill exceed ihe g 


Hteltrc 


lot of &a 


Orify 


u find, by S iS. 


he fun. 


ofihc4iFi 


powers of ihe roots of the 




, andex- 


irift che b 


quidraiic roor of ihai fjm, it will 


ilfoeKW 


the greitett root 


of ihe e 


quaiioo. 


S5^. I 


you i^nd a ma 


propo 




t«»n ihe 


ruBioftJiefquite 


of«,y 




<.«, ind Ihe fum of their bi 


uidraie 


(-^+*-)> 


thiiffiein 




the r 




V'a' + fl'i 


+fl>'+l-'. An 


m of the 



A Tee, 



E if Pan II. 



, a'+i'. Npw rmce ,j'-ia* + *' It 
ire ofa-J, il muft br always poBlivfj 
fou multiply ii by ah', the ptodu£^ 
nW + i/*' will alfn ho politivci uA, 
cntly o'f+fl'*' will be always greaKP 
['f>. Add !!'+/■', and we have a'+n* 
** + *' E-eaier than«' + i='i' + Pi 



nd .itrafling 


he too 


%'«'■ + «' 


+ .'*. + !. 




+*'. 


Ami the 




demonlliaitil 


f .ny 


number of 


roots .h». 


Now 5f yOB 


>dd the rum of 


11 [he cube* 


iken aJFraom 


I^IOI 


cirfumwi 


1 their pifit 


fign^, ihty w 


1 ei-e 


double il« 


funi of ths 


cubei of tlic 






And if ygu 


iutiiraa the ftcond f 


m from the firft. thin: 


vfiM remain do 


ublr th 


film of th 


cubcofihi 


ni:g»ii"c ruou 


Whr 


ce il folio 


!, .hiC'hiilf 


the film pf the oicjn 






r,„n Qt .hr fC| 




of the hlqui- 


drjtes, and 


f the 
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cubesoflhe 


mol! »Uli Ih 


r proper figns, en 


ceed»ihefam 


of Ihe cubes 


of the 


affiimitiv 


rooui- >nd 


" half tliclr dlBiren 


c exceeds 


he fumof ibe 




ncgui 




And by «- 


irafting the c 
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t of Ihlt 


um and diFe- 



< thai (hill exceed 
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-*'- Nowfii,«.'_iji+(., 
"-i.itmuftbesk.ppoffip; 
■■ulripl). ,t by ,■;-. ite p^ 
--'i- will alfobipofimciiJ 
»-i*+a'*-wil|bealw»,«r 


bcea alirail)' explained, (O dimintlh the rooii 


of an equaiion fo ihaithey all msy become ne- 


giiive but one, it appears how by this mcunj 
But (his does not feive when there arc impaOl- 


Wda'+i*, WwcJu^,-^ 


Gble rootJ. 


' greater [Jian a' + i,-ii+f. 


Sevend other Rules like thefe might be given 


tfie root ^7+W + mr 


i'+i\ find tbelinKmk- 


give one [(ot mentioned by other Authorj. 


of any Dumber of nxi Tit. 


In 1 cubic I'— pji"+j»— r=o find j'—ipr. 




and call it t; then IbiU the gteilelt toot of 


1 idd ihcfuoiofalldic*' 


the equation ilmp be greater than -t-, ot 


-(^■lOlidrfari wi[h[litir/« 




i Ki»e double the fi-m rf= 
•ffirmauve mots. AnJifK' 


Jl. « 


:anj fiiui inm rile frl, to ' 


In any equation ^-.p^-.+fr—^rx-t 


iblcthefumrfihenibaof* 


+, &i. =o find^'T-^y"^". and eiitafllng the 


Wh™eitfoIh««,rf«"M - 
mean propotlional bnnll'' 
irei:i]id [hcfumof lict^ 


root of Ihe fourth power out of that quantity. 


it Oiatl >lway$ be lc& than the greatelt rOot of 


t/ic fufli 0/ (lie cuiH of* 


the equaiiin. 


propcTegM,«««l>.kto. 




.f thcsffirmauwraoo:'* 


qJb'o'4i3 


™ctca«d(.i|«fmi«f* 
iiiiiie looH " And tr "■ 


=°™.ofd»:fumW» 


^ 


obrmlinit.diaift.ll»*i 


Y 


iffimaoreindofikwp*' 




rtiriinfy, taiflwW : 





CHAP. vr. 

0{ the RefoKition of Equations, al) 
whofc Roots are commenfutatc. 



JL iht 1.11 z«m of .ni- equadon i, ,|, 
■ AiKlhenctvfchi.»,.fc, 



ihf 



nofei 



RULE. 



' y 



Bring >« tit iv™ (* Mfjfife J/ ^ „^^,^^ 

fsbrh, Jui^iti^ in ,*/, mamrr, giva ,hc 
riji.ll ~o, tr It, rul ./ /i, f,ij„/ai ,j„- 



■or fxaniplc, fuppofc this equation is n 
re the lift term is =a-*, whoft fi^pje ] 



^fy^trx^^^ 






CHAP. VI. I 

^efolution of Equaijof)i,i3 
Roots are comnicnfunit 

Ult [Frm of tai njuiiiuo itr 
lis rooii : insa which li y^ 



ALGEBRA. 



n! dinfors are a, *. aa, 5*, ei 
bt nkm tiihcr poCtivel)' or n 
here we find there are wriatio 



-lively: bur a, 
I of fign» in ihc 



''^^i+lS"''!"' =''-=■■+'"-'*''=' 



oJt :crm- And Ifcncc ' 



RULE. 



'7 



Owjiri ^ lit 1^ urm, atfi 
I fiarfailj firlii uMimf 



which nniOiing (hews i to 
Again, if you robai.m= 



Whence we find ihat ia ii the third toot of 
the equition. Which, after the fitft two (+., 
+i) had been found, might have been col- 
fcfted from thiJ, thai the M term being the pro- 
dua of the three 100(1, +*, +i being known. 



B divided by ifie produft a^, j 



Letth 



1 of iSe c 
-3i* + go = ol 






And Erft [he diri&t 
1. ^ Jt S. 6, 9, lo, 1 J, iB. ,o, 45, 50. If Z;^ 
fubn.tulc . fgr », you «ilJ and *'-„■_„, 
4-90=56, io(lm,ism>ta„>otQfrt„„^^-'^ 
lion. If you foblbcuic J for ,, [he reSahwWl 
be (4; bui pulling* — 3, you have 
^'-"'-BF+go^'J-ia-g^+go^i 17-117=0. 
So [hat 3 is one of .he rooLs of ,he propofed 
cquJiioD. Ihc Dtliw affiraarivf roo[ij+.. 
»nd after you find it, as it is maniftft from the 
equiEion, ibat the other toot is negitiye, you 
are not 10 iiy any more divifors tiken pofi, 
lively, bill lofubniiutc them, ncgaii.ely taken, 
id djiis you End tli.i -6 is Oie third 
ig*=-e, you have 

7: + 199+90=0. 

been found by di- 

(ign thing- 



Fo. 



-33*+iio= 



cJ, by is,theprfKJuaofihe 

Ss;. Whsnonfofiheroo 
itfoond, in otder to find ihr h 
ble, divide the ptopofcd . 



. which 







= 'f Pitta 



I ""Dirily be «,„j „ 
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^Ircidy found, and the quotkru Ihidl give i 
equnion of a degree lower thin the pn^fcd 



ZlT-"^"^'^'^ 



X-}) ^—w— 331+90 (*■+*- 



my more diviforj oiu fi 
'ftiiuie idem, iKgsrirt^ nla . 
)'cni find dut — tf ii [it iW 



iihavehemfoiuiJlT* 
|0, iuilng iis lign duif 



eirily found by Ciif. ij. Pdrf I. to be +5 
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§ ^6. After the fame manner, if the biqua* 
dratic x*— 2x' — 25^*+ 26x+ 120=0 is to be 
refolved; by fubftituting the divifors of 120 
for y, you will find that +3, one of thofc di- 
vifors, is one of the roots ; the fubftitucion of 
3 for X givfng 81—54 — 225 + 78 + 120=: 
279—279=0. And therefore dividing the pro- 
pofed equation by Af — 3, you muft enquire for 
the roots of the cubic x'+x*— 22:^— 40 = 0, 
and finding that +5, one of the divifors of 40, 
is one of the roots, you divide that cubic by 
;(r — 5, and the quotient gives the quadratic 
x*+6jc+8=io, whofe two roots are —2, —4. 
So that the four roots of the biquadratic arc 

+ 3» +5» —2, — 4- 

§ 57. This Rule fuppofcs that you can find 
all thp divifors of the lail term \ which you may 
always do thus. 

*« Jf it is a ftmple quantity^ divide it iy its Uafi 
divifor that exceeds unit^ and the quotient 
again by its Uaft divifor ^ proceeding thus till 
you have a quotient that is not divifible by any 
number greater than unit. This quotient, 
with thefe divifors, are the firft or fitnple di- 
vifors of the quantity. And the produds 
of the multiplication of any 2, 3, 4, &r. of 
them ^re the compound divifors^* 

As, to find the divifors of 60 •, firft I divide 
by 2, and the quotient 30 again by a, then the 

next 
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'S= 'f Pfflll 


nrjCE quodcnl ij bj 3, and ihc qugiiint of ihis 


mumer. ifi|„w 
B tbe (]ivir«icf,j 


divifion ; is not fiithcr divifihie by any integer 
■bore units 1 fo that 
Tie fimpk divifori are 2. 1. 3. S- 


I +3, one of ,b*i 

«I i tlK fubllmiMd 


The produfti of two, 4, 6. 10, 15. 

The produfts of thrre, (2, so, 30. 

The produfl of all foui to. 


»-il7 + j!+i!Jz 




tefbre dividing [hip. 


The divifors of 90 aie found after the fame 


, you mull enqimd 


!' + »* — III-W=\ 


Simple divilbr! 2, 3. 3, !- 

The pialuiaa of two 6. 9. 10. i^^ 

The produdli of ihtee, .... iS, 30, 45. 


neoftl»rdi»irangrn 


u dividt thii cuUrl, 


nt gives the qimliii 


The produa of ill four, gi- 


of the biquidriKB 


The divifors of jiai*. 




The fimple divifors, 3, j, a, b, b. 


Ppofcsthaci'OuaiW 




Jlt,niii"Wp»! 


The produas of three, im, iii, ji*. 3**. 




,fli. 7**, M. 


rs,'S?2 


The produasof four, juJ, ji«, 3***, 'jaih. 


The pjodufl of the fi»e, aai. 




■srs." 


J 58. But as the laft term may hive very 


many divifors, and the labour may be very 


„ „■,. m ,* 


great to fubttitute them all for the unknown 
quantity, we ihiU now fhow how it may be 


"„«.Eill.W 




abridged, by limiting 10 1 fmall number the 


divifors you are to try. And firft it is plain. 


^i**- , 


frora 5 42- thit " any divifor tiiat exceeds the 


*^''i'".*f 


grearell 
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grtatcft negative coefficient by unity is to be 
ncgledcd.'* Thus in relblving the equation 
*♦— 2Af'— 25Af* + 26;r+iio=:o, as 55 is the 
greateft negative coefficient^ we conclude that 
the divifors of 120 that exceed 26 may be neg- 
leded. 

But the labour may be ftill abridged, if we 
make ufe of the Rule in § 39 ; that b^ if wC 
find the number, which fubftituted in thefe fol- 
lowing cxpreffions, 

*♦— 2x^ — 25** + 26X+ no 
6x*—6x —25, 

will give in them all a pofitive refult : for that 
number will be greater than the greateft root^ 
and all the divifors of 1 2o that exceed it may 
be negleded. 

That this inveftigation may be eafier, we 
ought to begin always with that expreflion, 
where the negative roots fcem to prevail moft •, 
as here in the quadratic fcxprcffion 6x*— 6x— 25 % 
where finding that 6 fubftituted for x gives that 
expreffion pofitive, and gives all the other ex- 
prcffions at the fame time pofitive, I conclude 
that 6 is greater than any of the roots, and that 
all the divifors of ^20 that exceed 6 may be 
ncgleftcd. 

A If 



A Treatise tf p^iij, 
ran"™ coefllcienc by uiilij 1 1\ 
Thus in rclblvjng thf mai\ 



lur may be Jlill ibridgcil, ■!■ | 
a-, which fiiMiniicii in iWttf 
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If ihe eqim:on *' + m' + icw — 71=0 it 
propotd, ilic Rule of § 4.1 docs nix help ca 
lEinJge the Qpccilion 1 ihc llll: tnm \\Mi \Ki- 
ingibcgreiicllocgaiivo term. But, hy 4 39. 
wc enquire what num^r fubfliluli'd foi * will 
^sc all ihcr= cxprcflloni paCtivc : 



3*' + !: 
3» + l> 

When: die libour 

only .t 



re (hon, fince we need 



ic fitfl e: 



"fly ihii^rublliiuied fori giTcsipo- 
Cdvertful^ whenceill thedivilbrsof;! that 
exceed 4 ire to be rejcfted ; ind iliuii by a Tew 
triali we find that 4-3 is the pofilive root of 
the equition. Then ilividbg the equation by 
x~it jtnd refolving the quadratic equatiiin that 
ii the quotient of tire diiifloji, you find iheoihet 
two root! to be —5. and —4. 

\ 53. Bu' 'lif« U-anotber mrijiiri il»t re- 
duces [he diiifors of ciie l^lt uim, liur can be 
ufefijl, ftiH to more narrom litniu. 

Suppofe the cubic cijUalion jr'_;i,v+p_r 
=Q is propofed 10 be tefoNed. Transform it 
to in equaiion wJinleioou (hall he Mi than 
the value: of * by unity, iflnoiing j=jr— i, 
Ajid the lal£ term of the tr.uuformed eoualioii 
will be i~f+j—r; wMch it found by fub- 
ftituting unit, thtdifFHcnceof *iindj, t'otx. 



K aanstoimcd eqi 
nn^fbim >gain U 



' Part II. 
' csfiiy appe„ 

.*'~P'' + fit 



fiiall tKcecd [fic 

by fubrtiEuring _ ,, ,j^ d.ftrei^ 
"dj. for.:, ia ilicpropofed cq^J 






liviron 



ofr, ivtich is the term left „|i„ 

™, «d 1.^ v»iu«cf d.j.^/f;^-'^ 

dmfors of + . -,+j-r, and of ^._,_,_r 
rtfpcflivcly. And ihtfe value, arjjn^J ' 
ti»] progrcmoninrrcanng by dw coiDmsTdir 
feranee unitj brcaufc *— ,, j, , , arc " 
ihit pragitHlon. And it ij obvious die fin!" 
rcafonine may be cjiiended to any euujtion F 
-hiitvcr degree. So ilin dih sivts i „cner.l 
I^^tJe'^omtSr '"' '^•'"'°''"^' 
RULE, 

— 1, «c, aai fitj ntl lit diiiifer, .f .•„ /'. 



vied eqoition i xs viiU eiBj iff, 
•here, when_j=»— (, ihtlStii: 

■again ihc cquarion i'-;^+,' 



values of the yi 



-/+?- 



, and of - 



re taaciti < 



Ind 'heft . 
.increafingbytheCDniMft, 

And it is obrow'S'ta 
^: extended to any tq«wj 

Kfoluriao of cqatriomm 
nfurable. 



K U I. E. 



ttounffi- 



t ef thlK 

•rats ^f '*" '"-Z,l;,i,iu I 

■" II ibtifilm^ 
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6i« »^* toifi i/aHsirf /if iJm/s'-J iryi-zf""* 
m fiihnilnlisiu pf 1 = Ihtlliilcag m ihi.i 
fnir(Si'iu" The vju« of* ml! be affir- 
mjtive when ilie ariihmelicil progrellioo in- 
creaics, but rsgitive when it dcctcufts. 

EXAMPLE. 
S 60. Let h be required ra find one of ihe 
of the equition «' _x'- iO» + 6 = o. 



The I 



iperm. 



&v«*. -^.'.». I^'-^/." 




■^'l I+HI..-.7.U 


|g)«..=-j 



WherelheruppoGciooaof ir=l, «:=o, *= 
give tlw quinti^ ji— i'— io!r+-6 equal 10 
6, 141 ioiong whofc divifori we finJ only 
siilhmeiiciil progrcinofl, 4.. 3. li (he tsr 
which oppoBte 10 the AippDllTion of x=a 
ig 3, »nd die feries dturafing, we try it 



fubftin 



;h futceeding une of iis roois mufl I 
n dividing the equaiion bf 11+^, 1 
:oois of ih* [quidriticj iiuoiitnt 



I 61. If it ii rcqui 
the tqoation k' — 3) 
opencLon will be thu< 
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Of theft four iriihitiitisil progrettioni hi»-; 
ing tlirit tommon difnjrcriec equ>l co unj^ the 
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fiifi gimiisj, theoihcrs givtx=-i> «=-!i 
jr^— 41 ill wbich foccccd eictpc >■=— 3 : f" 
ihu ibe tiree values of jr »re +g, — i, —41 

f ' CHAP, vir. 

of the Rcfolution of Equations by 
finding the equations of a lower 
degree that are their divlfors. 






s. rjA o find 
1 ihcfa 



O find the roou of in equaiion i< 
■ ihiog as 10 find xhn/mpU 
loldpliciibn of which incu 



If fi 






which ihc propofed o 
may diicoTcr ici rooia afrcrw^rda bjr the rtfaJu- 
(ion of ihefc quadmjc equations. Or, if nci- 
thcr thefc Dm^e iquicioni nor ibcfc; quadiaiic 
equitioni can be found, yet. by finding a mbii 
or Uqiudralis ihit ii i divilbi of the poporrd 
rer, and make 






i.j>. 



Jivifori of ilic"tiropo&d cqulUon i and if E 
reprekm ihe quotitnl arifng fay dividing ihe 
prapofed cquariiin by ihai divilor, ihen 



or.'fix:;:;^ 




*-J, Bill tc 


prcfcnc the 


I!rO|>ol"cJ cq 




tfcir. Where 


it is pl»in. 






co..iricicnt of 


Oie higkH 


[crip of ih 


■Tu-lfur 


\i Diult be 


1 Jivifot of 


ihcr iioeffictr 


lof Lh 


l.igh.rt,.eru, 




i»if are 


a Dbfen-e, tl,= 


% fuppbflng 


ihc^quaiiwi has » 


r„Hpi.- di«ib 


» ™>--i,, J 










Trt fubltitu 




tqumion '£ > 


"s-m'ln 


jiiccoi g. 


snyiqud 




h^iHiquin. 


lilV ihiit «i 


■icfuh 


fremtliii fublHrurlgrt^^li 


Ki'^'tl 




-BfaroHfof 


it! airiftft'i 


rBn:-(,.'i;i" 


i»'.fub 


iruiion,"*.- 


^.■,'?-':?T 



.iSiWEXubftiintefucaJTiwlrlfor * »nf iriifh. 
■meii™!- propirffinri; a, b-.«;.' j— 7(, ftrc.'flie 
quaniiiiri iliat will tcfult fram tliefc fnbflitij. 



I order to find thr Ruin If «J 
m mtj be discovered, wililiij 



xbc- l»ropofi:d cqusiioniBi 
,c quotient arFling by dcili 
|UBri<)n by dial dirilbr, ihui 



, itfelf. Wherritij-;' 



:^ei^toobarrvc,lfi«,ft!^ 
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«"" cquil to me. 

, If, fof(umjilc,wErabUiiurcforiiheinni. 
of [hlj piogieOion, i, □,. — i, ihc qwuiriiin 
fTi^i refuk Lavcanujog ihcir div'ibn dicatith' 
mciical progrelHtu) m — a, — ' », '^ ■* -^ Jri 
or, changing the Ggni, « — w, ■, w + *"■ 
Where the difference of the ictmt ii m, and ih= 

5 6+. It u manifcll therefore, rhit when in 

line for;; (he progrrflion i. o, — i, there will 
be found amanglt ihc dirifors of the fum) ihil 
refult from thcfe fubftiiuiioBi, one uriihmeliciU 
progreliion ii kalt, whofe comman diHcr<nc« 
wilt be unit or a divilbr n of the coefficient of 
the higheft term, and which will be the coeffici- 
ent af a in the Crcple divifor required: and 
Btiole nrm, aiiQag from the fuppgQtian of 
»r;Q, will be n the other member of the Gm- 
pleiiivifor ojr— «. 

From which ihii Rule h deduced for dlfco- 
fering fu[b > Gmple divifor, when there is 
»ny. 



Ivijixi «/ Its /ww Ibal rifult frim iBii fti- 
fiiiuiim, afJ toil em ell Ibi arittmiitd 
fragrrfftya jt* caufi'i aetimfft Ibrm, vibtj> 
agacui is Hat, «■ /«W ^vi/nr ef ibi a- 



frsgrrgiea Ibal orifa frm iti fiifp^iiti 



fsr lit its'/T. ripind" 



ft ftKll jni b 



ijiefe aridHnetitfll piagitffioni 



be found ibus h-/ oicani of 



^^^^^^^^H i 65. If ihe equinoti propofed hai the cocf. 
^^^^^^^^H ficicu of 4d highelt icrin then nill bs 
^^^^^^^■B and the divifor wiH be :.-., and the 
^ ■ -mle->viUcslncidewlth[hat girenrnthenidllf 

^^i^^^'l^M^^^H dll^rtMt m>h'tie>'i for t^ drvJTof being x- ■, 
1 ^H ^^^^^^^H ■)<& Mlur of 'jr wilt M + ■, thE term of [Re 
■ ^^^^^^^^■^■Pll progreQion iha: a divifot of [he rum Ihtt 
I^^^^^B^^V*^^! Ul ,^cs from fuppoling 1 = 0. Of iMxi cafe we 

iX. - 





L E. 



■ Fitii, 



•■ tat of I lit infca 

Br fime iivijar if itn 

■ual It Ibal lim ^ tfi 
rifa /m. li, f^t**' 

. lb, ftrtj^d imJFit 

bigb^ iir« 'f ii"rA 

ikhmerical pregdaif 
Jill not (occctdi hilt if *• 
ill be found ihijsb5iii>< 
piiigrtfliori!. 
jition pmpoffJ I 
fitft 11 

Ivilbt-u. -— - 
wiihihalBifiii"';'^ 
Fhich wc ddWHillnKU" 
for thedlvfai^B'.-,' 



'c^^bI* 



ALGEBRA. 
(5 In ihelili chapter^ ai 



i.cacfficJenidiHeicnl 
hit cotflicieni fhall b 



i hightll 



our mil renuctiDn, tnc equarion may 
;d by [his rule, u in ih: follonisg 

EXAMPLE, 



566. Soppofc Bi'- _ . _. 
and that It i< required to Rnd the 
a; the operation is [hu> 



■+10-0, 



■■»* 


!*/„. 


™„>,, f..p. 


= • 


i«'-i6.'+.i.+ ,0=| + J 


;;;;s;.; ; 



Weiical progrefiion i! 3, a divjfor of B, tl 
[ffident of the higheft term x' of the 
tjo^ therefore fuppofing ib=j, 11=5. ' 
ibe dWifor 2f— 51 which fuctxedin^ ii 



Tbe quotient 
= 0, ahoTe ro! 
fo thai the three 



is tbe quadratic 4** — j«- 
roois of the propofed equad 



chapter, by i 



^ Tk 






ihe proporcii eqiialion Llsgg^l: 

jicic; divifor (if itfctf ii in njiim 
ji three dimcaCom). 
don having 'l"^ diyifor ■r'-wf ■ 
■refled as in th^ 6(ll.»mct(*ti 
, ^^i^ — KX-^-r-, Kijifwfc. 
arv known q''^--"'')">ft"'|! 
■illhave «"* — *'+'"''"'""" 
d if „cfiibftiiuKfucrf4k| 

r'mon a. "-'. "-"-'-J^V 
iiwi^e (rotn this JuWiinlm^" 



dl.>p. 7- A L G E B 






-pTDgrwH''" 




_,_r, M ari[hmttical progreOiun 

whofe diflertncs is +»[ "ti whofe itm 

irifing from the fubftiiHiioa of o for * b -r. 

From which ll follov™, (hit by thij opo" 



icnt m being Tiippaled known-, flnce ic ii 
; 01 a divifor cf ilie coctficienc of ihe KigKeft 
n nf iho equnuon. OnlJIyouare roobfcrvc, 
if ihe firft term na" of ihe quidracic di- 



Siifiilell in (** ftspsf/d fjaalkn fur x Ihe 
terms J, I, 0, ~i, &c, fiicr^vtlj. FM 
ill ibi Jiv^fiFs tf ibi fami il/U rifiiH, add- 
ing and frilraeiifi them frea lin /jurci if 
ihfi •aimMi. t, t, 0, - 1, etc. lUdiifStib} 
a Mmirial divifir ef Itt b:gBifi term nf Ite 
fnrpafid ifUiicn, aarf lait uirf all Itt arilh- 
miliial fr^npms thai m h feiad ntnnifl 
Ittfi /kvu and diSaaiii. til r 6i tbat 
loia in fif Jrc^if^n Ihil srija fnm ttt 
fiyHiat'ia o/a-=o, onJ li; zf ait tti 0i- 
,n« iriM A"" Mlr^Sixg thai li-mfrm 
Ibi fmtSing la-K in litpipr^ i itrf^, lit 
m ti lb, f a-ifsmhiira- 'f Ibt kigbifi ipmt 
Ibn Jhill B.'*™ — !■ te Ibt divifir tbat 



..gh, a 



ofher 



ihc 



^ 



of ihe qujdnnt 
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ibe divifors found in diii iniuiner w 
cced, If ihe propolcd cijuaiioti has 



% £9. Suppufc, for mmple, th: biquailn- 
drarici*— jj[-' + ;;i' — jji~-6=o ispropofcd, 
which has ao Gmpk divifer ^ iheo to dircavcr 
if ii has lojl quadratic diviror, nha operaiion ii 



tic. noMfUe 
^irfi lira /A 

•.it r k^ 

„ ill tap- 





II 11 11 II 

+ 1 I i 


* 






? i^ f f 


1 








-,...% 






'i "i "i p 
T 1 i i. 
i :- 1 ? 


r 






J ' '□ 


s- 






J. kJ, L 

° ^ '- "■ 




Tht 



k 
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The firft Irilhmetical progremon givci ihr 



boih which fuccc 


r,l roi 


hil [he 


ootsoflh 


ri»o 


qiiatia,i4»'-3 




0. and«--w+ 


=0. 


.,i.l5;iiaBd 


liv- 


:i;a« 


the four 




f ilic propofed 


qua™ 


rhe-t» 


D lift of 


xhicll 


re impoinbte. 


IV d 




hich the 


other 


rithmetical pregrtfTion 


6'™' 


do not 




S 70. After rh 


ftm<- 


naoner 


Rulem 


.ybe 


iftovercd for : 




ie cub 


cdlvilb 




hofc of l.ighct 


diaifn 


ons, of 


any pro 


poied 




utdc d 


vilbr u 


be mx 


— HI' 


+r.-., a^d by 


uppol, 




J to the 


rerms 


f ihe atiihmet 


al pre 


grcflion 







S.f,,J 


A/„*.. 




>^D.f- 


.JO,f 


1 




:i ' 


'zB 


_; 




-'■? 







Where ihe lira diffirencei are not ihemftlvc! hi 
iiithmeilcal progreffion, as in the lall cafe, but 
the difference! of" its terms, or the fecond dif- 
ii:rence$, arc in iriilimetical pragreOion, the 



■ 
■ 



Cans. 



-'"I:J 



;'].+'•=». 



wt need only compile ihr lerms of ihis cqi 
lion wiih the ccrmi of ihe propofcj cquaii 
Kf|«alwclj, which gives, 

1-. * + -.=).. 

1". -* + / + (r = j. 



i an equation that ftiill 
irife ftom .he flrit and 



[ion llie fourth) =,-^-lLzL 
tP ~ il' = rl ~ ti, and k = ^-f-^r 
[he quadtaric *" — fc + / ;; o bet 
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To jpply ihis to prailicc, youmiift (ublii- 
tute rucccITively for / ali ihc divifors of j, ihe 
lall idoi of the propofcd tqujiion, till you 
find one of idem fucli, that j'- ''^.~; ->C ^ + '' 
can divide the propofcd equiiion withour 1 
remainder. 

EXAMPLE 
5 73. If [he equaiion x'—ix' + iar'—^^x 
4-31=0 1! propofed. Tht divifors of 35 are 
I, 5, 7. 351 If you pot 1:^ I, ihr qnadtaiic 
ihai-arires will nor fuccnil. flui if you fuppofe 
/^s. then the equation x'-fx + l, that is 



diviforJ, thi. exceeds ihtiquare root of J, ilie 
laH Ecrm of Ac propofed equarion." And, il 
the propofed equilion is literal, " you need 
only try ihofe divifors of the lall term ihii arc 
ofcwodimcniions." 

If, in any fuppoGiion of I, the value of ^. 



574.Bycomparingthcl«ondandfounhcqu». 
ionsof tht lailariicle, jiou may obtain anoihcr 

:ing equal 10 ; — *; J = t — / — y* + *■, 
V —pk + q — l^ y=a. Which g«« 




Chap.?- ALGEBRA. 313 

Supplement to Chaf. VII. 

Of the Reduaion of Equations by 
Surd divifors. 

AN ctiuaiicn of ftur, fix. ot mort dimfn- 

nal dlvifor. miy liavc onf ihal U irritional^Ai 
ihtbiquidraiici' +;«'+}*■ + " + ' - "■ 
which w( fuppoft tb be irreducible by inf 
ndonil divifor, tni-f ytt, by adding » iqi^re 
fn' + tkh+e multiplied inio fomi; quamiiy " , 



xTT+T, a 



w Ihill k, 



+ (P + 



ii found by the tefoluLioa of 



RULE. 
• If the biquadratic is jf*+f*'+Ji'-)-"+J=o, 
where p, (, r, i, itpreToit the given coeffici- 
ents under their proper figns, ?"' j— if'=», 
r_!,; = ft.-U' = i;. Andfor»<,i. 
/o«« ioltirr fMutm iljw/sr ./ P aai s^, fi"i 

n- r (i an mW "K«W, hw;! Sf oiM, ;<"'', •!•■ 

• x-atmii. a^,j,rf. pig. 164. 



-j,!f,f,rkfm.ii^>fi'.f^ifp i. 



'I tavt x' + if* +^ = 



EXAMPLE I. 



, ihjt ii *', is tqual to ^ and 

re fublUcuLcd lot t, ^bccomt! 4 ind 31!, 
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IIj 


ani 


i^'-,b, 


!ing an odd number, 


i! noi dLvi- 


m 


tby»(^. 


■). Wuereforc a and 


6 dif IP be 


la 


ifiJt. Bui 




en for*, .9 




org, »nd 


1^--..:. norgBrefpeaivcly," 


wbi 


chnutnbei 


rs can be divided by 


2, and the 




isofthtq 


uolienci (.irafled, bcii 


ig i 3 md 




r; bui onl/oiK of ihcin, mi. — : 






, /. I put 


rhereforel =,,( = - 






•ddmg 1 


10 boih fides of (hi 




»*=j 


,■ + ,.*& 






ihc 




•+l^+|-2>-l!) _ 


i + iS, and 




rifting ihc 




An. 


^;fit';" 


i.raamgthe"™.ior.h 


M lail, the 


the 


figii,, are 






-s 






'jv-,-^, 


w 


-,v-.-i, 


beii 


iigiSeroolsof*'+iii-i7=c 


1, Ihc cqua- 




1 a. firft pi 


■apofcd. 





EXAMPLE II. 
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A L b E B R A. 

jA^^. ' The common divlfor/of (3 a 
cluiis, of-^ind^ Kt j, 5, 9, ij. 1 
ijSi bot 9 15 i fqvare, ind 3, is, 17, ■ 



■.yfoti 



isrequir 



105, [kfaxc: 



^■=-rr-l 



of [be odd divlfort of ^ = - ^, ihat is, ~, 

1, 2,,2.1.,„„i,ri,dfo,i. iri=i.. 

ihe quotient ^ of* divided by *, taken from 

ip(or-.i,leiyes ,8 = 2;.. and §Ji=~^). 
=; - a, C-J = - I. whicli b divifiWe b;/ j, 
but [he rooE of ihe quotient — 1. whicli Oiould 
be i = 9, la imaginarr. Put next ( = i, and 
the quotient of— divided hy i, or of — -j!- by 
|, i> -^. This fubltifled fmm )pi=_n, 
leives noihing, thai is ;= 0, Again, 
a(=i^J^5, and «-. = =, and 
H=^^')=o. From which eoincidencs 
I infer thai 11 = 5, t = ^, /= 0, and adding 
xfx^+itlhi+tl', thai ii, V*" to twth fides of 
theequaiioii,! find*' — 4ijr + j = ^jX ;i. 



i 



oublcfom 






ing »ll the diviforj of ei-lr". 

ihde, or to iu half when odd, iht numbc 

mud be equi!. 

The ground of ihU* Rule is ai foUowE. 
If a biquadratic equxioa ** 4- jw' + 51' 



iitd clear of f.iitimii a 
Lion can be comphai 






1 futd^ 



c Hull hiv« 
s^+ft'+f^ + rt + s+at^ir + znik + Mf- 
ti'x- + in Uii+ -d- s^ic- + ipx + ^; that ii. 

And comparing ihctcmii, we g« ihcfe (&« 
{quirions, 



:^ri.i^ tmt, 

may be Uaui a^-. 
U if fm put v=r, i 
□u iJicrvfiiu/dnfag 
ifii idmiaofat Ik' 



naieirnl nil da 
- be icdacalbjU- . 
'r'. For ant' 
id, [£e jnunhrj 



d ftifds i if *i 

T?J' lAu 0, 
'thefc '*«' 
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H«, on b« found onlj by mil- 



gi«» 



J-tH" 



tnual to hilf "bo remJinoer. v» ■' 
eqotiion "f "" *i.— J^' 



(if « = '-'•') = 






fcveral vJUM of "he qgiiitlliei -, '. '. S 
[o ihofe condnions, or cointidc, it " 
ihnc they rave bMH righily .iTumed, 
iddlitK 10 <!« glwn equKion the 
, xTT+l^".' it "in <« comple»leil 



And if iht 



loihf 



fnm both Ir- = ip' ^-pSpi i + "'*''■, fKing 
iht rariind" iig; -. + »*' X tf - i?*?; + 
fSjil = .^ - J^X «/'_- i f^ + P^it. baa 



Jilyfrom ihe algebmicilcjtprtHionsof thcqi 
mill. You art not, for inftincn if you I 
t furd divjfbr, to lake n i fi^uate number; 
iitai fquire nninbrr, v'" X *T+7 vmuU 
raiionil. Orifniiamtili iple of a rquanr 
.X"', ihtn, SI lt]ft;mxtt+/ would bi 



MTiiraldi ud b;' the Rule * mud be i 
number, a moliiplc off. moie uniiy. 

,, SceingP=r-U?,or04-fiiii=r, 
numbers |3 and |^f one muft be even ar 
oiher odd, tint iheir fom r may be odd. 
1; odd, iu divlfor > mud be odd 111 
Suppofc p 10 be even, ihen jip, and 
quenlly J^ and • are both odd Bui If. 
i^= » - 4 •' will be half an odd numbe 

In diii cafe, ^is hilf an odd nombei 




■ ftfll 

'fanM 
fTtlt. 






. i^3^i Mid Vit! "^^ " eresoiKD- 
r + iJtU (an odd number) -t^i. 

. ■"f izii. ot without lb* 



. la ilH fonm Mi'w'"' ' 






i, ulicnit IK Mdiu™ 



K^-^^'J-f'Ti^ 



►^^^^^^^H 1 1 lc;,d lo [tie invcncio 


« .km 


en M m.r I 


^■^^^■■^ Rul» r^.' 


higher 


....on, of 1 


^M^^^H^^H tv<rn 3 


y one pi 


albs CO iiks 1 


^^^^■B^H the 




1 


^^^^I^^V oiao^mK^&fy^^tijt^^^momitomMi 1 


^^^V^^jB 1 


^^^^ ■ ■ Of the Refolutio 


nofEq 


.„i„„.b, 1 


^^K^^M Carclar,\Rx^k 


and Others of that | 


^^^^^KB 






^^■1 !::wH 


Dfihtrror 


[hew how an 
■ of.nequj- 




.hit il«ll 


io.ol«V 




aajwtr. 


. Pari. I. WC 


^^^^^^^^^^M S how 10 nHblv 


/-/;. .q 


onions i md 


^^^^^^^^^ ' inC^nri^ wc Ihc 


«d hD» 


rclbi.e aey 


^^^^^^^^^^^^^^^^^^^^^^_ qlaJriau by 


.idding TO 


heljdeofrhe ' 


^^^^^^^^^^^^^^^HH thil 


ihf unlin 






akfiiico 




^^^^B^^^^^^^^^^^^l 


fquaretoo 


on both fides. 


^^^B ^H ^^^^^^^1 Jn 27 we give ar 






■ ^H ^^^^^^^^^B Kuiri ibu i IE. roc!, iil^ 


d^« Kid b« 


Bide, iu.d 'M 


■ _^H^^^^^^|^^H(H 




r =<h-n »>rtk 


■^^^^■^^^■^^^^^JJ^ n« 









' higln afiuoBi 
\y ODC ptaia to ok 



VIII. 

f EqtiadoK if 
i others ofths 



CO reColrc aj 
two qtvo^' 

[ha metiod 



,, Md* 
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in the vaiat of a ihl fuid 
fiiive, it ii utguive in iht viluc of *, and iliere 
is onlf ihe di^ecEnce of this lign Ii ' ' 
lues. So thai wc tniy conclude 



„'/-„+7i,-+iX-i,-~'.^ 




tMiU 



fuppofe thit the tirtnc . 

= ,■. And fmce , = z+ft « follow, ■ha 

i, ?«JW, » dK cube mm u (ir«/MJ." tad 
c«Bb«uipKBMlhT«diBirtn|imTi. 
Suppofc Ae «te "« of umt n ttquwrf. 

idafiJ»"'lw™«*>f '■ one of A« vduei of 
,i, ,, & th« the cqiiwion,-i=:olhiU divide 
i«fitfteqi«iJonj'-i = ''. uidihequonntt 
i,uiiie j»4.j + l = otelbl™d,Bi«ST=— ~5 *) 

y-J ,^^ ;^^ . And, in g«(Kr»l, ttie cute 

J ,M( of_jiiy qiuatity vf miy be A or 

m -■■t-i /: ;; 3j^^^„ri:^*Sit^n>tliattl» 

"*" ■ . cube root of the bi 

iB + v'ii, u wc Tuppofcd ibiue, i 



■ 



re ihne f xpieflioni &ir x 



d ihefe gi™ iJie Ihrti 



le propofed 
conic tqga.,on. 
7- EXAMPLE I. 

I <., -tf' "^ ■* ■ S 3o. Let U bt required to find the roott of 

Cocnparing (he cocfiicicnu of tb'a cquAlioB 
wilb ihofc of ihe generil cquiiion 
f>'-3JW'-3J U-»r i 

t jp 1 —p' > = 0, you find, 

,-. 3P=12.folIlM .f = ,, 

J'- 3f'-3f(=l'-3rt=*i ■ ... 9=:-^ 
3'- 3fJ-f'-af( = -36-=')=-*»..»- = 3i 
and conftqucntlf, r* — y^ ^ 9 — JgA^ ' * ; 



,-Hv-j( = '»+ *'»)•. 'Whence, 
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Saihit the ihtcc roanof ihe propored eijuai 

Youmayfind oLhen woeiprcnjoniofihecv 

root of 3 + v/ — i??, btfidf s ^ I + V' - 



there fubHitutcd fo 
lursfor:r, IS area! 


eady found 


e,h< 


fame 


EXA 


MPLE 


II. 




In the equation 
you find ;. = - 5 


)="3 


i^- 


'!5. » 


isj + v'iiifoihM 


:-C=p-H» 


.hofe 




The othei two' valw 


B0f*.Tiz 


-i 


tvTT 


-•8-vC^ are impoEible. 

After ihe fame manner, you will Bnd thai 
roouof the equation ;<' + x'— 16^1 + 6&o = 
■re— i5,7±v'5- The Rule by which we m 
difcovef if any of the roorj of an equation 
i«p«ffiik, {bill be demonftraied afterwinda. 



n in Ciif. ;. And let the equatio 



lei us Tuppofe this I 

°Q."' 



olhct will givr;/ + j_E' = 



/+« =J + ''. =l'ij-/=--. and I 



muliipljing by ^t', and iinging the icims, you 



Siippofc f ' = J, and it becomes y + :jj' - 
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f'-W- r' = o, a cubic equation wlmfc roots 

70U will find / >ad J &om 'the equ=:ion,' 

/ = ; — '-. t = ^—^- Laftly. ex- 

iraitingihe roonofdieequaiionsj:'+«+/=o, 
'' — w+; = D, you wiil find the fijur roots of 
tlieblquaciraiic_£V + ™+' = 0; f or either 

§ 83. Or if you want to find the roots of " 
the biquadratic without taking away thefccond 
term i luppole ic to be of iJui form, 

+ -«>' J + ■]« 1 +!'(—"* 
and the values of i will be ,_. 









c dcmorjnraijon is reduced from the laft 
■, as ihe ;3ih is from the preceding. 



2,0 A Teeatue 5/- Part II. 

CHAP. IX. 
Of the Methods by which you may 
approximate to the roots of nu- 
meral Equations by their limits. 
sSi-TTrHEN any equation is piopofed 



' "W 


to be rcfolvfd, 6t(l find the li- 


mits of the 


-0011 Ibv CV- 5.) "> 


for example, 


f the roots 




&f+5i=o 




you find the limits 


are o, a, and 


■ 7,byU8 


that ij, the leaft ro 




o and 8, an 


the greiteft becwee 


B and 17. 


la Older 


tofindtheerflofth 




fidcr that if 


1 fublticuie for * in 


,'_, 61+55. 


.he rcfult 


s pofiliTC, fj3. + 55, antl cainfc. 




number betwinto a 


d 8 that gives 


apofiiivere 


full, mull be lefsthi 


the leaft root. 


and any n 


mbec that gives a n 


egative refill. 


mull be gr 




re the limits, I 


Ii71.thii 


u, the mean bctwiil 


hem,andfup- 


poling ^= 


^.■_i6x + ss = . 


-'^1+55=7. 



BAC 


bet«-een4ind8. Therefore 1 n 
(ol>ftitwrngitfor«wefindx--i 
— 9*+35=— S J which refulr be 
1 conclude thai C is greater tha 
quired, which thetdbre is limited 


Kt tty 6. and 
K + 55 = 36 
ng negative, 
the root rc- 
o<v between .V 


Kb 


Ii. 


m 




Wem 


T howevtf. bj eonii 


uiDg tie ope. 








p™pofcdi,---S« + 7 


= 0, Ifwefup- 


pofc.= 
which be 


,. ih« lefuU i» 4- 




Dg nc^tiw, ind the 
ing > poadve rrfali. 






iltbllowithit 


'd^^t 


, betwixt oind I N 


e»l«foppofe 




htnce*'-fi>r + 7 = » 


-6 + 7= + J, 


nhich be 


Dg pofitive. we infer 


Iherootiibe- 






»bk. In 


order to ipptonimiie t 


iCwefuppofi: 


-=!{,' 


dfind:.'-6* + 7 = J 


-9 + 7='^i 


«,d this 


refult being pofiilve, w 


infer the root 



i and 1 !• And [hcrrfore we try r 



^86. Or you mjy approi 






icsthe n 



-' (by * J9.) 



n the ram 






iliiply thcfceond ttrm hy lo, loo 
or loDO, iho third term by iticir rquirci, thi 
fourth by their cube?, t?(. Thf cquMii 
lail: CKimpk is lhu5 ttanifbrmcd into s' 

roots nf the propofed eq 



ifihc 



150, and find i" - 6. 



.% hefon 



a negaiirc reTuk mulb be greater than 
It ; and thus proceeding you find the 
be bciwixi 1511 and 159 ; from which 
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you bftr that the leiftrooiofihcpropofcdcqua- 



S 87. If ihc c_ubic ctjuatian x' — iji' + (iji; 

rion of the Jimiis will be (by § 4S) ji'— 30* 

are 3, 7 ; and by fubftituting for x the value 
of it' — 151' + 6jJi— 50 is negaiive, and by 
iublUlutiog 3 for *■, thai quantiry becomes po- 
fiovc, 1=1 givesitncgativc, and * = i gives 
it pofiiive, fa iliat ihe rooi h bciwecn i and 2, 
and therefore incodimenfunble. You may pro- 
ctedasin Lhe foregoing eKimples to appronimlie 
to [he moi. But there are other meihods by 
which you may do that more eifilj' andreadjLy ■ 



\ck ihan 1 



,i<(as 



eij fuppo&ihi 

fenlcdby/iasinchiscsample. Letl= 
S.bilirure .his val.efor«io.his equation, 
''= .+ 3/+ sp+p 

+ *3«^ ^3 + Hf 




I 



ling only Ihe Iwo fiift 



+ 36/-i,/'+Ji-o. 



Soj + f Thtn by fubflku 







. ALGEBRA. 
1 greater drgrw of txaflnefs 
Pppofr h equal to the differen 



..•fl. 



ling as above you en 
impk^ let the eqtiati 



fiiineafth 

"f'he™ , 

foie you fuppgfe a=3+/, and ft 
ihii value fnr ii, yflu find 

-j< = -4~ ^ ^ 

J 





= -, + ,of+6f+f; 


from nhi 
pore/= = 


h we find that ,q/= , nearly-, 
Thi^n to corrtft ihis value, wc fu 
I +i, and find 




D.D01+ D.ojf+o-JS'+r' 
1. +Z0. t 



Then b^ fuppofing ^ = _ .0054 + i. you 
may coireft iis i^ue, and you will find ihat iha 
nni required ii neirly 2.094551^7. 



r ufe of ihe othft liniiis, y 



.d/' + 3/* -!!/■+ 4 = 0. C" tliat/ = i. 



36/-.: 



rarly. Which value n 






Chap. g. ALGEBRA, 
you lake the (hm kit and cxirafl [he r 
quidradc il /■- 36/+ 1 =0, you 



«^Y^p 


% 




"(wmih- 


gene 


al coefficienu, you may, by thij nietliod. 


■fiATt 




e General Rules or Thcurim far appco- 


anJhd 


jima 


ing lo the rOQt) of propofed equations of 



After the fame manner, if it is a biquadratic, 

fay which/ijio be determined, as/*^p/' + j/^' 

-'■/+J = o, then/ being YOj liitie, we Qiall 

have 7=71 which value is correfted by con- 

lidering 



Ijg ^ Treatise tf Partll. 



49+. Other Theorems may b= deduced by 
illuming ihc ihiK term! of Iht cqiisiion, (ltd 
einr<t£ting ihe feci o£ the quadr^alic which chej 
form. 

Thus, to find the »ilue of / in the equiiion 
/' -?/* + «/- >■ ==■ "fie«/ i> fuppofed ID 
be reiy little, wtnegleaihe firft leriil/Mnd ei- 
(tia ihe root of ibe quidtJiic jo^ ~ j/+ r =:c, 
or of /*--i.x/+y = 



But Ihls value of/ may be coriefted by fup- 
pofing it equal to n, and fubQiiuting a' htf 
in ihe equation /'-jf + jf-r=o, which will 
give ■'-?/' + j/-r=o, >ndf/'-j/+r-si' 
=oi the refoluiion of which quadratic equation 
givti /= '~ -l. 'g^'^ . y . Tery near the 
uue value of/. 

Afiet the fame manner you may find like 
Theorems for ihe roou of biquidniile cqu^- 



of Ui 
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^' 


b 






f9J- 




>r + px— 


+ f«"+ i 


■ ' ■ 


iCtyMh 




6?f. +-i=:orcpreri:ntan 


Duario 


of 


M'-M 




.iiTdime 


nfioniu, where ^ is Aipnoftd ro re 


orc- 


■.:K 


■lKn«„b, 


feat the >blblui( known 


*m,ofth 




1 '■ 




I«*rt 


rrfeni tbe limit 


neit left 1 




of 


I'l 


eqoiBH 


.heroou 


«>dfuppo(l«B 


. = *+/ 


fublii 




r 1 






nori+ZiDfte 


>d of the 




of 


I 1 


':>■ 


>, and Ih 


ere will arifer+7-+,x 


+7- 


+ 


1 '.' 




eddundi 


fxt+J 


-'+rxrw^ 


-5, Wf , + 


^=o 


or 


■ « ,, 




Kjiumc 


by in.Ql 


lion, difpofiog 


the terms accordin 








:ic»ldT 




nDons of/ . . 








-^' 




>hc<p. 




IT 


y: 










<%«. 




4 + 










™^jii» 

-*/+«< 




>l\ l\ 










kIkU 




' I 1 


7 i 






) 




^-« 




II 


X + 

+ X 




! 






Mhr^ 
















g#S,/ 




?l ji 


?i "1; 










•llilld 






i T 






^ 


!/+'-■ 




- u -1 


-Ij -5 








cciua 




! ■^ 


T -+ 
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asioBndthe.raoiofanjnum- 

initgcts, md ihat * +/ ^ •"'^ ""' ""'• '" 

and, aBtimiiiB only ihe two firft Krn.5, 
,A-^, ^^^ n,^[5 neatlfi taking '^i^ ''"'* 
Erftirtm!, ^ 



], a rB/;»na' Theorem for ipproxiciiiting 10 /. 

You may find »n irMii™' Theorem for it, 
by jffuming ihe three firll lermi of ihe power 

_ For ri— /+''x!^*"/- = ^-*' = "; 
»nd ttfokinE ih'' quadrjiic equation, you find 

/=-7 



.y- 






»4i ^.T«iATMi 0/ Pantt.. 

In the ipplicitioii of cliefe Theoremj, »htn 
1 near value off u obtained, thta adding ii: 
la i, fubftiiUM the aggregate in place of 1 in 
the formula, and you will by a new operation, 
obiain a more correA value of the rooc re-> 
quiied ; and, bj thus proceeding, you may »r. 
rive u my degree of naCtadi. 

Thui to obtain tlw cube root Of a, fuppofe 
i = i, i>nd/C= *; -— )=-L-o,„. 

In tlie frcond place, fuppofe *=; ,.i{, and/ 
will be found, -by a new operation, equal to 
0.009911, and coiil«|ueatly, v'a^i 159931 
neitly. By ibe iiraiiaaal Theorem, the Itav 



4* 



I more corrta vaioto/Jem, 
anJ, by thus pracHdingijtiiBt,' 
V'J'^grcco/eiaantS. ' . 

to obiain [lie cube niiir(ifi,i||«j 

cond plicc, fuppofc i=i,i(itjl 
yiiad, ^ly a new cpnuiiui, Bfiil 
. aod conlcqueail;, v^i^ii^f 
iy the imtioBii Tbaitta, liibl 



A L G E B RA. 



CHAP. X. 



Of the Method of Series by which 
you ma J" approximate to the routs 
of literal equations. 

I97.TF [Ji«t be only two Icircrj, * and a, 
X in the propofcd equanon, fuppofc 11 
^uil 10 untr, and lilid the root of the numeral 
eijuiuin rhu arifei from the fubltiiution, by 
the rules of ihe lalt chapter. 'Multiply ifiefe 
roots by Ot ind the produifka will grre the roots 






And thciefbre the roots of the equation 

The toot! of thr equstion j:' + a** — 10' — o 
are found by enquiring whir are the roots of 

<nB of theft is I , fi follows ihac one of the rooti 
tf the propofed equaiioo is a; the other two 
are imapnarj, 

$ jS. If the equation to be rtfolved invidires 
— j'=o, then the value of* may beeihibired 
poweraofs and ,v with their refpeflivc coef- 



nniUifUtd /j Ibe pevurj nf y, and diwdcd ij 



time minnii ^ vaniihe] in idpcft of the M 



ibtn o ii vaftly great in re 



^, &c. in thjj c»fc itcnafi very fwiftly, 
either cufc ihe fcries conTcrge Twifily that ei 



J 99. If a Ibrin fbi ■ is reqoired from the 
propofed equaoon that (hall converge the Toonet, 
the ters; a in rtrpeft of « 1 to find ihe ftt& 



1; which wilt "lamrriikiai^i 
rtfpiaofa, if liulaKmxa 
*J b} Ibl ppaurs ^ ],Bihk\ 
'•K" Or, •• will imairA^i 
J his Tffp/B if^,Jti,«m„. 
"ilifJied hf Ibt psmri ifi,alit 
'f y" Since wfioi jurajWi^ 

very quickly. I/jniilliii^f 
fecond icriii will viml 



I vaniflia in irfptfti/lkiil 



lrpr« 



img 11. 



My gTCitin rc(pcaofj,liiil^ 
r, foihai tJie aimt i:.yji-/f 
tbli cafe dfcre^i mjl«^ 1| 
rrms; and a ft* of IW"*™ I 
(quiitd fiim * I 



r of ihe 



,e flijlii'aj'F"''J'°* ' 
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'45 


k' + b'*-m' = 


ngorih 




nine 


piraof ihe cqu 


alion thic 


onotvanllhw 




« find, by S 9 


.th.l* = 


, "which 






VjKKof.whcn 


} Tini(b« 


but is o 


Ij-Dt 




yiliKwhenjilo 




ft. but 


nlyis 


very 


lit*. Togtt 


™l™ffi!l 


nearer [h 




3lue 


rf«, fopfoft t 




-rf^fm 






ijJue rotxp. 


or lh»t > = 


- + P. 


And 


fub- 



you will iindj 



£ut JuicCi by fuppoSrian, j and p art very^ 
lillJe in rcfpcA of a, jr follows ihat ihe lenni 
4j|*f, afy, where j tad f are lepmlcly of the 
Uafi dimenlians, are vsiity grcu in rdpcft of 
dicrelli lb diat, in deiermining a near value 



4^f + ' 



e find J 



-Jj. bail 
x=a+p = a~ty,aeiily. 

Then to find a iitsm- value of /., and co 
ftqucnrly ofi, fuppofc/=_ fj + j, and fii 
fllHirlng this value for It in ilie lall equaiic 
yoa will lind, 




^ ^T«EATt5E0/ PirtH. 

f'=:-fJ\+■<J}'1-m'+1•^ 



Chap. 



And lincc, by th« ruppoGiion, ; ii very bnic 
in tefpF^ of >, which ■> nearly 1i~^y, iherc- 
fore ; will be very litde in re f peft of y i uid 
confcqucntly >U ihc lenns of ihe laft cqauion 
will be very litile in rffpeS of thde two, «ra. 

— ii'9"> +*>'}> where y ind j are of ledl 
dimcnJioni fepamety : puiicululy ihe Icrtn 

— {or; is lialc ia refpefl of 41';, bccaufe j> 'ti 
very liiile in refpefl of < i and it is liille in 
refptft of — T^-rrSbecaufej is little in refpeft 
of J. 

Negleft therefore the oiher nrmi and lup~ 
poBng — -^af + 4a'q = o, you wiH hiye 

And by proceeding in the fame manner you will 



^ 



: - ^ + ♦^i 



+ 4<»'? ■' 

e f«r the fupJwCo^fi'"''' 

rf^ which i.»-rfr=-i^^. 

II be very 1"R'« '" "H""'' 
in refpefl •^".'LZ, 

,v^' + *'*' ' '^ I,: 

iTj fo thac «=«-i'+5 '. 
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Lootd by the &rn* iwfon.ng » ■", «" J^ 
CpTel the fuppcMon of j b.,ng ™y 

"-Thus. » find . valut for « in ,h."«]W.io-. 
,._,'« + flT*'-r = ° Chat !h^l converge Ihe 
Joopcr tb.^t.v i, m refpea of ^ f«P^fc 
,>_j'=o.or«=J. Sotluii"lierjHV.ltly 
eK»t, it ippein th»t » =? ««ly- 
%u. to hivTlhe vJ« rf - more wcurately. 
put J1=J + f. il"" 

»'= y' + iff+Vf+fi 
_fl';t = -<T-''f 1 = 

- f = -j' ■> , 

+ B*' + "W ■■ 
vhere the terms it'?+b?' become vaftlj gteiler 
dim the refl, 7 being ralHy grtwtr ihin a fir 
,- ™]confequeiiily/=-ifl nearly, 

Ag«n. by fuppofing f = - 1- + f . 5™" '"" 
trinsforoi the lifll equation into 

_ 17- ^j-^J f-oi 

->'I J 

where the two term, sp" - <••} muft be vafl ly 

greater than any of the reft, a being viftly left 



irlj-. By 


Jfotecding in 


this manne 


« 


icfllhe 


value ^f_,..n 


li Snd ihat 


you may 




-Jo + -^ + 






poftd a 


converges tlie 
be nkcn in 


foonerthe 
dF ilie fiffl 


reatcr^ !, 


k «r™ 


wAr'idM)" 


o^eT^' 


enCons. Bui in ihc 
n were compared in 


:Sts. 


nJ thoft 
of fe«eft 


■Jiftf. r 


&c. were o 


f l«ft dime 


ttly. A 


ndihercjiway 


arc ihe proper termi 



v.(Hy greater ihan rte rt(., in ,hp WbEaive 
wnicn give . value of k, which lohftimied fiw 



and J vaftry leg ihnntji,^ 
fo ihat 3?r' — <)'=o,ai(f:;k 
By proceeding in ihii amtr m-T 
1= value of_r, and Mthar' 

;! converges (fiefoondrtapor. 
:o be taken in nIpeS of j. 
n rhe (bluiion of rftt lirf fii 



■ aJw. 



Buc in ih<fccond£E*^,D 
ccJHipjrfJ in luAichjiDifrk^ 
-, &c. were of Itsltduwcfcrt 
nJlhrfealH-aparsllitfmnrc- ■ 
:icd logciher, bccauic lit)' Ikt 
:r than ihe re(i, in itt ictfi; 

1 to determine ihc firit, «*■ 
L-fii-i, >i-i inm if 'it •p^"> 



ai ihe orfcer ItrmJ »« '*" , 
lie Jin.cnfionJOf'fit'^f 
-.is_»is%pol«'™'"* 
:-™,nr.,J^./^- ,^ 



Chip. TO. A L G R B R / 
Thtti m determine tht firft le 
verging fcriei expttfling the value 
equation x' - a*« + fly* -y' = ■ 
tfx and — jr' arniot to be eompa 
for they would give i = — , wliii 



gleflei 



Tied terms ffw,— J' i an 
■o thit tile two fitft lem 
in refpeft of cbc two 111 



Nor arc rhe teroii x<, ajx, fit to be compared 
mgether in order to obuin the Bri^ term of a 
fcriei for «, for the like teafon. 

But «' may be compated with ~ a'-x, is tlfo 
— a"* niih — j>> fbf that end. The fe two give 
the liill tero) of a teties that convergei ihe 
Iboner the Icls^ U; a x'^j' gives the firft 
term of a leries thai converges the (boner the 
greater^ it. The lafl feriei was gittn in the 
jMeceding article. Thecomparingi' with— a'« 
^vea ihefe two leries, 

Thecompatii^— fl'ji with -j' gives 



R4 



And 



nd tbeti Icries gin; thra nhioif,* 
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le equation biraiai-i; 



, It appears fufficienrl^ fran ilji' 
I, iliac when an cquaiaa a pnfnili 
^ afld Vf and che value dmippjlf 
irei^ing Jeries, ibe dificul^ ifM| i 
erm of ihe feries is laknl n ili, ■ 
what terms afliuncd in ordn ate | 
iJoe of* exprcffid in imcimia 
will give /ucha vsJut of i^ i i* . 
r It in the o "te em nilljiiktle 
tdtcncnfio so( o =11 »l ta 
f_j th«n. ihufc dhiiaed a mt 



-acA oth 
Dandrf 

from A 
lowarrfs B a"d 

andtha^po* ■''™ 
.tmtUircAB 0^ 




nifeft thu rte inliiu of j and * will be in ariih- 
mcricil progitdion. The indices of;-, beiaufc 
thofe term! will remove equiUy from the line 
AC, or approach equally to ir, and the indicci 
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of J in any fuch terms are as thiir diftancti 
from ihai I'nc AC. The indkei of :t will aBb 
be LoiriihmeiicilproEreaion.becaufe ihefi: terms 
eqiiiUy rtmose from, or approach to ibe line 
AB. Thus for eji^mple, in the Krms^.jr'jr, 
j'l', j*S 'he indicts of j decteafrng by ihc 
tommon dilierence i, while the indices of* in. 
creiTe in the progrelBon of the natural num- 
ben, the common ratio of the terms is 4 ■ It 



the 



A Tk 



^^ M 



rrma a« h tfidr dUm 
It line AL". The inrfieorf.iili 
feme tical pragccBion, btaukMia 
remove from, or appmah u i j 
lus /or exampje, in iIk !miu/,fi 
ihc ludicea ofji dconfinjl^* 
Jifl-erencc 2, while Oiclad'neiiit: 
-.he prc^rcHion of ilic crnilm ' 



the laflr ablerraiion, rk'jfn' 
,e Juppofed equal, i/im"lii*««, 
ifaigfit line wiiii ihcft tcnnirft | 
:hu(c bv Ihppofingilickmm' 
>rnrTiDn' ratio is fuppoiil roltiJi 
and from ''■» « Mm* | 



)llK 



y »hercftfj 
■ling jnv 



,c wiil be equal") biti"i!i» , 
[he icrma a^fw iJ«i i'" ■ ' 
in chofe in .!-«■ toi'"} 

. „f yinthcreOTsAiWilKa 



res, the d"""^'" ,f "^ 



fid »'=/> , 
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reihiti 



1 all the le 



wrhai 



line will be lefi than 7. 

§ ro;. Fiom thcfc I«o obfervaiionj we may 
eaniy dad a mcthoil for difcoiering what terms 
ougiit to be affumcd from an equation in order 
to give a value for x which flisU make the other 
terms all of bigbtr, or alt of is^t/tr tlimenfioru 
of J ihan :hc alTumed terms; ms. "after all 
the lernis of ihc equation are ranged b their 
proper fquares (by the laft article) fuch a 



tUne, Tad 



'C the ftraiglil 



ne, or fall aU below ir." 
For mmple.fuppore The equation propoled is 
~^t^+fr' + a>yi!*—e^ = o, then mart- 
^ wilh an afterilk the fquares in the laft ar- 
:le which contain rhc lime dimenBon! of land 
11 the terms in the cquarion, imagine a rulir 
E to revolve about the firit gjuare marked 
j', and 19 it moves iram A lowarJs C, it 
ill lirft meet the term rr'x, and while the 



1! thefe t 



. all the oiher 



it: from which you infer, ihatbyfup- 
icfr icrni! equal, you Dull obtain a va- 
, which fubfhratcd for It, will give all 
r icrms of higher diracnUdns ofj, thin 
ms-: and hence wc condade that the 

X deduced tVum fuppoling thefe rernis 



i^ 



eijuri,""--^ ij tbe 6* term af ■« fcriet >h«i 

vnH conttTgc ihc fooner ihe \thj w, in refptft 

If ihc rakr be made tolreTo!v«b(*mWer»me 
(^MiBlKecoMrtixwiTfrom D townrch C, it 
vM lirit mat iKi temi jfV, »cri bji AippoHi^ 
y +JII1' =■ o, ■« ftn^ J = »> which givM (he 
grtt lerm of " ^tks far », thM convetgcs ^c 
jbonei'ihBgrHiKr thKjis. And ihi» n ihe (»t 
lobrotnl ButeiDwmed b; %« Ifaac-Nrteiim ft>i 

ihMpBtpofc. 

^li>f, TbiiRute maybeenendrdto iqoa. 
iii>inhi»inE«™"'barinTOlVepo«trsof Biad 
y urirti ^uffww' m Jtrd itidicej; "bjr iikllg 
dilUncei from A in ihe lintj AC and AB pre- 
ihcfe ftiStons uid furdi," and 



inmg I 



X lituali 



ptnUelagmn 
then the loie 



of die propofed equiti 

ABCD. 

It is n be obfened ilfo, ihi 

ioining any (WO terms hu all the other tcMns 

on one fide of h, bj them youmay ItodiKcErft 
tara of i conveigiDg feriu for », and ittus 
11 vviom fuoh fetHkun be dtduoed fion the 
linK tquvion." Ai, in tbelalt&Mtnple, the 
line joiaing y't and jjt' haul! the ktWb ibsve 
il) and llietclbreruppoluig — ar''i-f-a>t*so, 

«efind»' = 4' *°^* = V «bieh i» ibe firil 



, n-s-^ is the RrfttameiiUet 
onrergc ihc fooiKr itcklijiitfr 

c njJcr be made lo rerelvt^oBtB 
ttic coBtrary wajfrom Dmnrt;", 
tfltect the rerni jV, uri bj iif^ 

pt of a ferirs for x, liii rammit 
"i^prearcr th»r7 ii. AoJtlriiifc- 
■ ivvnKd bj Sir^ifea! 



Ru 



This Rofe maflwomflilRinn* 
ing termt diatintotvepotmiii^ 
aHimial or fifd indJceJi ■h'" 
from A in if"" \inaKCidHT 

ta rhefe fr»aionj wd (unt.'e 
(cnntning the fi'uJiiM"'*'^ 
opofed esuaiioninil«H'*F 

be- Dbftrvcd alfi), ihir'ta** 
^■wote™,. h"11'^"^" 

■■ Ai inttKl'tB*^" 
^lbrefuppcf«e-'/'+'^-' 



, and* = ^' "'"'^ 
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term of anolhet converging fcriES for 
the ftraighi line joiningjx* and 1*1 
Dilier terras abo« it, and ihercfc 



AgaiHi 
]1 the 



, Cupponng 

the firfl t«m oFinolhd ftriei fori, eon wrgi«H 
»iro ibe foontr the Ids 3 it Tliere ire two 
faiei cfmirerging the Iboner ihe greater j it, » 
be deduced from fuppofing ;■ li — y'i\ or 
j-i'=ai'. And, to End all tiefe ietici, •* de- 
fcribe ■ f^^sti Zahtd, hiviiig a term of the 



Ldfor 



The tenrs which the Ruler w 


1 ranch firit will 


have fewer dimen 


oniof^Jia. 


rhofe 




afterwards in the 


progrciii of 




ion, if it 


moves toward. D 


but more 


dimenli 


ons than 


(hq-, if it mom towards A. 


The let 




firtight line ZE 




diefiift 


temioftheconv 


rging feriei 




Thefc 


with the lerin; i 




Tward 


fcrve f» 



r 


^■^^^1 


X A^-:^ 


', 


♦< v^. 




ijS -4 Ti 

ingfcrieii ilUher 
rhrfe,wh=nyisvcr 
from A towards D, 
and the njler mnvc. 
i io6. The fimi 
thod for difcovctin; 
thsi Oiail convergt 
" Supi>ore the rtrr 
feweft dimcnfiona r 
fivcly with the otht 
obfervc where i:^ 
ting^ = ", 4- 
ferles that ftiill com 
for in that cale £^ 

equation. Suppof, 
theequation,and,l 
is greater than iz; 
plying by *, you fi, 
n*+!giralcrihan, 


r 






^H^^H^M vaninicamparedn. 
■^^^^B ihin /; when r 


■ ■ ■ 


^ 


fote .li tiie terms 
Br-iuidij-t'Hhit. 
confcquenily ibey i 
fcries that will com 



^TsEj 



"f hii 



vhtn/ii very Hide and lilt rabn, 
tOMfdiD. or «r(ieiija,jfl,j, 
ruler mowj from D lomrdi J. 
. The TuDC Ainhorgiwimnfc, 
difcoming (he BiKKmof.fT 
I converge the fooner ikU;i 
e the rcrm wtnty h Iqamii 
nenfioDJ to beiyi compmitot 
h the other lermt, 35 with f/r, if 
hcK -^^ ii foiiBd {ruiifi udp 
= 1, 4" »il] be lilt firfl BmJ; 
iliill converge the fooiKriteti;i' 
It cafe ly ud ^r" mil be aW 
m arj older Icrms of ilie pif* 
SuppoTe Q^ isinf mbttin' 
m, and, bf the fuppoCtijii, — (^ 
ilian ~, iDd conftqittKlf. "* 
-, ycaiHadilgrcitadaii!'!,^ 
.-rtlija/; now if for J)™**** 

urcd ivit(iiy(IiDceii+jiiC«' 
njiiinfiniKlyiiitlc, Tiui'l"' 
terou will noiOi canpitd «> 
c which are fupfofci equli "^ 
I ihty Bill giw lie firfl tW i>' 
illconvn-ge[(iel««rihefc';i'- 



dlap. ti 

S 10?. If you obfe 
/«jj of. 
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m of a feriei thiiiwill con- 
For in that 



cifc jy and Efie itill be infinitdy greater than 
l^i', btcauft i=2 (= (,) bting Icfs thjn '-^, 
ir follows (hit (t ii leb than /— f, and mi+i lefi 
thin /, »od confcquently />*• {=fy^+') 
vaAly lels than ly, when j it very gfeu. 

After the fame manner, if you comparp any 
irm Djli!>, where " 



With aU tl 









— ^r is found griatffi or kafl^ and fuppolo 
'^ = », then may 4- be the firft term of a 
cpovei^ng feries. For fuppofing that F/i' a 
any other term of lie equation, if-^(=ii) 
is greaier thjnj^, then IhiU ti-ab be 
greater than /—(, and B* -(.J greater than ;+ u*. 
But »( + ( are the dimenfionj of j in Ffi' when 
a = 4", and ; + b4 are the dimenCons of j in 
Eyv , therefore F,-x' is of more dimenfions of j 
thin Ejv, and therefore tanilliea compared 10 
it when J ii foppofed infinitely little. In the 
fame minner. if -^^ is lefs thin (=4, ihcn 



inGnilelj grcuci tbui I^T'', whed 



tiU. 



;;t '■■; 



f 108. When dit Brft tam (.^ eF ibe fr- 
riais tbondby (hepMsRlingmctlrad, then bjT 
foppofing * = >*r + A »n<J fubftinidi^ thb t»^ 
Domiil »nd i» powen for JT irtd its power)) 
iheie will at''' »" tquation for determining > 
dre l«ond lettn of ihE ftriei. This neirequi- 
tion tnaj he tnatcd in ihe Ikmt: minner as the 
tqusiion of *, anii by Die Rule of 5 103, dt« 

tpin t nf IT iilue of f^ ituty be (BfcoVeied i bj 
BjMDi of which termsf miT be found : whi^ 
fijppoft equal to By*; ihen by fuppofing 
f^Bf^' + i, the tqumion nny be tr»M^ 
formnl inio one for determining f the tMn) 
term of the (erict, and by proceeding in tbo 
Ehuc mannrr you may dCTe>min« u nuny tmat 
ef ihi fcriei as you pleafc ; finding » :z ^ + 
fij. + . + Cr + " + Dr + J',&tc. where the ai- 
nwn&ins of jifiendor defrend according ur 
ii pofuive ot negative ; and alwayi " in aiiih- 
tnetical ptogreOiDn, that thii vidue of x being 
(ubftituied for it in ihe piopoftd equation, the 
terms involving^ and its powcn may fall la 
with one another, fo thai more than one nur 
always involve the fune dimenJioB of 7, wbicb 
may mutually dellioy each other and make the 
whole equation imiSi, ai it ought to do." 



I'be'nBomij SffUaimlj*,^ 

. WhattitirSttm f^tfik) 
undbythepi««dingmflW,ta> 
;« = .*■ + ?, "df"!*-**** 
,nd its pOVCTt for I i«d IB pm 
1 arife in equation ftrdeioimiji 
d rcrm of ihe ftrm. Tteomf 
betrenniinrlie&memim.i 
of «, and bf rticBi*ofSio}» 
[ ore to be sonip"'"' " "*"* 

qud to ^ + ', "■"TftP^ 

-J.*. (I« eqiunonmr"" 

one for d"""'"'"^ ' .T 



ciip. :"o. A L G E fi R A. 

It ii obviooi that « the di 



ttc.t 



diBerpncc li r, 
cube, or any power j of ^" + 
,-*•' + Dyi-r + &f(. «^ll confift of 
(in the JimcnGoni of J *lll conlliiiile 
icil progrerDon having the bme com- 



if in iny term Er" /ou fubllituie for 
lities ^ + Br*' + fi'' + '' + °-''*''' 
the lernii of the tiriea expieff.ng E^if 
cpnIJft of theft dimepfioni of j, yii. m H 



ihe 



tealikcfruljftiiutionirn 


y oilier K 


masF/^, 


< + »*, 


+ -^4-'-. 


, + ^ + ir,t + iik+ir 
rkriofindiccsmultcomd 




ewilhlhe 


.llerftri"i 


that iht IrritH in -i-hich . 


cy are fo 




compited logciher, and 


be found 


eqoil with 


oppofi-e figm ro as t6 de 


flroyonea 


noihei, and 


mite the whole equation 


vanilh. 




■ The' firll reiit! confiK 


of term 


.riling by 


id'dinRfonit mfiltiple of 


rtojB + 


»,ihebiiet 


by adding fotnemuliiple 


of/-to(+ 


i; and that 


thrfe may eoinciJe, fora 


mulilple 


of r added 


to «+™ rauft be equal 


o feme o. 


cr multiple 


of r added (0 < + ><{, F 


am which 


it appean 




]>ilndc + 


oi ij alway. 



II Eyv and fyi^, fupporing i 



It follows therefore " (hii r i 



ig fonw Clfcs iftcrward to 



ulaiion, io deiermine the gencnl t 
u ^ S, C, S. &c. in order to S 

g. ThH leads la to ffir ffasc Nrwtnil 



'cd of ftriei 
HidiDi 



nined c 



unlilt] 



jmmi itnrrxd mri 

In affuniirg a faL 

tnii expreflmg i, .t 4c + flr + ' + Cj- + 
fcc. where A, B, C, ficc. are fuppofcd u yel 

hive already dctnonftratedi and fubftituung this 
tveij whete for », you muft fijppofe, in the 
new equinon that irifts, the fum of ill the 

>»m(li, by which means yc™ will obfainpartico- 

Ur rquiiionj, the frjl of which will give A, 

•tsfcisvi B, the Iktrd C, &c. and thefe values 

being 



:Iilplc ofrt and confequnKlrikiFi. 
■I of the difference of dininiBiiB{ij] 
rmj Ej-Vf and />•*', ruppii%,r> 
>vt (hercfijre "that risitonuiiiiH 
diKrence* of the diimnSoiiof/i i 
of the Equation, whenrmihsM 
^fiir * in all the tmri." Aidin 
( equal to the xrcalt/l cmimM 
ne Ibme eafeJ jfrerw»itlioli(ioai( 
ha« the tnie form of j liib &. 
,w the dimenfioi" /■ /*;■'*' 
-c. being known, th™ t(m««* 
■latEon. to determine itc g*^^ 

"^' I af.*- + «^*' + **" 

■re for "• y° ^efimrf''* 

involve '■*^''^Ui<^p^ 
„lricbn«ansr' ^^„.„ji„i 

o the/*''"^' W 



.a,p. iQ. ALGEBRA. a6. 

being foMIUuted in >l» ttCatxd feriei fo_A 
i. C. Ice. .he fcrio of » "iU be "bcuocd u 
lu u jou pleile. 

L« u! «pply, for example, thii method to 
.htequlti™fofi98)J^ + <'«-»«' + ^'-J 
= 0. Suppofc it i. requi.ed » find . ic.i« 
tonverging the fooner tiit Itfs J i>i '" »™ 
teim fbv * g^ or to') " ''o"'"' 'o « '■ " 
ifu. n = o. SubHi.uie - for x in .he eqi-tiM], 

and the diffntiiKi o£ the indici! aie o, i. 5. 3 k 
.hofe grntett eommoi. meafure i, ., foth« 
,= ,, Affume d.ettfore.=:^ + ft + C/ 
+ ZI7', 8tc. and fubftituie ihefe fcti" for * m 
[be equaiion. Then 

>,'=^ + iJ-Bj+3'^-+ *^' +^'- 

+ .'x=.-^+ -■*+ ''C/ + --ft' +^'- 
+ BP.= . '4+ 'Sj- + '■i>'' +£^'- 

l'v=T'' -IXJ'- 



Bcieni of mrf paruculw 
6njrely grewei thw the following 






term don not vlnilh of idclf, ilic nd- 
fubtni£tion of the following icrmi 
s inBnirely Itfs thin it, or of Ihe pre- 
Tms which are infiniKly greater, can- 



In order to dttermire B, you mu 
the fum of the coefficients aflcfliog j 


ft fuppofe 

to vin.lh. ■ 


ivi. 3^B + "'fl t "i>tj = o, or, fi 


+.-;?, + -.'J=o.andS = --l.. 




To determine C, in the fame mi 
pfe ^ABy + 3^Cj' + a'C/ + aS, 
fubniioring for A md fl their v.lu 
found, ^ + it't^' - ^ =: o. 


nntr fup- 
nd confe- 


qucnily C = -— . And, by proceec 


ng in the 


fame mmner, D = ^. fo ihii x 


= '-~iy 


+ 6b'+-^-''- *"'■""* '*'''" 


befott it. 


• j 1IO. By [hil method you mly 

I'nd nbtiir> Theorem, for the rnt> 

ind it h required to eiptcfs J by a 
fitting of the powers of ». It is ob 


ransfcr ft. 

offeriei.* 

eriea eon- 
~iou! rhu 



A L C E B E A. 



IS whic/i are in&mcSj grain! 
«l and lhcrefotcitt«Wi«| 
appears ihertforc ibi/+cj.] 

in equation for daammfli, 

he corfficicnis aStiOcgjaai 
■a-£ isyJXJ=o,of, ina/a 



* v'cy - 



fl'(5- + ,J/=. 



;/', &1-. 



I 

thii mctJiod ^ou ml? 'n'*^ 
Mdctfrniinr.lqu.m(,™™te 
toirm for ((!■■«'">• °"^ 






ie;t=y. And.hcit- 
I. By fubaiiuting - 



Y»luc pf; you w, 



_V.-3'<'. 



+ S'tf- 



But the BrB lenii being alteidy found to ! 
■i, youhi«^=^i andfinceBS + i^=: 
it follows ih£I fl = _ ^. After the fir 
manner yon will find C = ' 7" - W«" 



<i:- 



;'' + - 



f £?.. 



I 1 1 1. Suppofe agiin you hve at + ix' . 
+ J«* 4 W(. =£^ + *»■ + (,• + (y, yr. , 
I » In urrms of j. Vou will ti&Xy fee, b 
=3, ihM (he firil term of ihc feiles for 
i, that 1= I, r=; I. Tbcrefore alTurr 
: -^ + 5>' + tj". tfc- and by fubllitutin 



J. 










j64 ^Treatiee a/ Pwtll. 




( . 




this viluc for * md btinging all the tcrnij to 


1 




one Tide, you will hive 


' . , 




^x = iA) + ->By' + tCy +^i. 






h,-= iJ'j'-^iiABy + fgc. 






(^' = 'Ay + &ft. 


\\i': 


>.i 


&c. «£. 


^ ,.' 


-^J=-i;' 


''"•■ ■-„ 




-h-= ~h' 












Wt. i£fc. 






From whence we fee, firft, ihata^— ;, and 






^ = i.. i'. Th« aB + bA'-b = o, ind 








B_i„*£'. j', ThiijC+ii^S+c^-i = o, 




















1 


i 


ana tuemore v, — — ^-. nntx tnus rne 

,he fir ft terms of the feries ^ + Bj" + C»', tfr. 

^111. Before we conclude ic rtnijins to cleir 

fome hie ingeniouj writerj, concerning '• ihc 
value of r to be alTumed when /«» or »»i of 








the value, of the Erft term of a fcries fot ei- 






prclBng I are found equal ;" a correction of 






the preceding Rule being neeelTiiy Id that cafe. 






And the author of that correftion having ool; 




1' i< 


collefled it from experience, and giixn it m 




,1 


• S« Mr- D. M^,, i» Pi.7, T.»f. „fi. 




li|H 


r^ 








(oix «nd bringing lil 4c BO- 
Ml will hive 
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iJ (.bBituKd for , in th. propofrd cq-.M 
L.IZ.- + « + w,&c Ihould_ftilm« 



c wr fce, firff, ibi </=!.« 
■. That aS + i-f-i:*" 

re we conclodt it iniiiiB"* 

■nioos writers. cmctraBiB ^ 
ie kerned wJ>ui«w"r" 

found =fl'"'^ ' TToi^ 

„„p«ien«,'»Jl!""" 



„ui^^ for d^rmining ."f ^ ihofc c«ffi- 
citnH, « B fof ™mplf, .hofc wi™ '"« i"' 
■rolve B Ihould not dtftroy each othtt. 1 1"" 
d,e tqumion j^B- 3^8-^*^ = "" "^=' 
,h« it c».er™n.«s i.f.lf o-l of <h. «,u«..n , 
be6d« ihe com,.diili..n ar.tog fr™ -- ^ ■= 
when ^ perh^ hii b«n dtitrmiptd alr«dy to 
be iqujl to Ibme re»l quanuty. 

|nord<r»kn<«vh<».».vi,e.hi,abr.r. 
dity. 1« us fupprfc 'h« .he firft order «f trrm, 
in ihe propofcd «to«ion .re, « before. IV' 
Erf &c- "i)d if .^ i' fo"""! " ** '"' J 
term of a feriw for i, then .he dimenfions of 
J In ihe firft order rf wrms. atifing by rubfli- 

thrdiineV^a of / irifing by fobftL.U"^^ 



m 



-, as we obfrri-cd ii 



ihal is. If Cy/>' ii uioiher i 






V 








mi JB 




k 


■ 
■ 




_J 




■ 



-r r««A 




miiA coincide viibhaii 

II in vol ring tkin mijiiar^ 
■Ind ihcrrforr, u •cottns: 
ift be the diiTercsRf/f^iii 



livifor i 






i be alTiimed Icicd 1 1 
may illow noieiifyiidm 
fomc ODc of ik icnm i|i 
I + Hj + 2f, Sec. baiuaijm 
i of ike otiier orders Wib"' 
oincirjc with OBC of ilm lee. 
■A* ij wwthcf lt^Ilioll«^p■ 
^ fo affuniKl thudxla'ri/ii 
^ ji* + jr, Bcc. a/ifinj 67 » 



iiifc in ite propoftd rq""" 
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by fubllirailng in ii for x dit Erft rerm alradr 
tntmn^-." Forby alTumingrequal toacom. 
iDDn divifor of ilie diSsrcnccs, ihe three lerin 
•+«, m+1+r, m+ns + 7t,m+K + 3r,tK, 
f+>A.f+i-i+r,/+Mt+tr, Z+i.i + J'-.&t 

will ctrincide with one miollitr, fincc fome mul- 
[ipln of f iddtd to M + aj will give ( + ■* »nd 
■II ihu follow il in ihe fiaiid feriei, wid fome 
.muliiplei of r added to « + « will ilfo gire 
/ +iib ind ill that follow it in the lUrJ lerio. 
it il alfo otnioui, Ihu, if no pirciculai mlba 
hinder if> t ought 10 he aJTumed equal to rhe 
pui^ common meaTure of thele diBerencei. 
For example, if the indicei ■■ + »,< + ■(, 
/ -f- irir, happen rn be anrhmeiical progreGiont 
[hen r ought to be sflumcd equal lo the com- 
« diBVrctice of the term), and ihe GiU of 



the feeo 



dftriei' 



rhthefecondof 



the firll, and the 6rft of the third ferii 
incide with ihe fecond of the fecond feriej, ar 
with ihc thin] of the Brit, and To on. 

Sjij- Thefc thing! being well underftoo 

ftiiuied4"4^ + '+Cjr+'', &c, forrin tl 



- + ". "h.nced^X^nfionW'l^ '? ** 
Mriii!,wmbe«i + a,— . „j,i. ,•"'«'« tame 

in which the lowrtl im tl^il^t^" ^ '' 




ayo A TBEAXjtE »/ Parill; 

be tilt F""" =''""^''" ""'"" o^ '*"'*»* d'f- 
fmnce dividtd by f (vix. '+■ ""*"" ) and 
. of Che common mcfute of »11 the diffmncK." 
For thus [he indices n + m.B + w + r, m + m 



r, fcc "i 






r, 8k. »nd with/ +■*,/+«*+ r, 
/^■i -t-ir.&c. and you jliall alviyi h»e termt 
10 be lompatcd together folficienc to drtermine 
S, C, D, &c. the general coeffitienu of tlie 
ftritj jffuiKd for x. 

f 115, To ill this it miy be added, thit if 
i_^ be > di»itbr of the a^r^aie of the 
Unni of the /mnJ order Ffx". &c. then, by 
fubftituting for i the ferie! 4r + By*' + 0"+*' 
+ tff. tliet* vinifb not only ai many trims of the 

&c. 19 (here are equal valuci of the Bcft term 
/t^i but the Icrmi involving (-l-nldirticnlions 
of J vinifh alfo •. and ihereibre ii ii then only nc- 
ceniijthat<+iri+rc(»ncidewithii+(u+/r, 
lb [hii, in that cife, you need only lako 

divilbt of the aggregate of the fecond order 
of lermi, then the trrins after fubftituring for 
Biheferiei /ff + By*' + Qr+''ta:.)yihkh in- 



volve 



+«*+r= 



lb thai, 



EAT,,,^ f^; 
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aonmarmofj,!,;, 






ruppoBng ( + »i + F^X '■="■ + »' + f. fu 


p (va.t*±^\. 


liavcr=«4 "*-■>-«', 'hat is, 10 thsiarfdif- 


■irtofaAiMmsl 


ftrtncc of .he indices ». + »i, < + *(,/+ »*. &c 




provided thil diBcrencc be a meirure of the 


if»iik,^^,,l,'. 


olbet iiSciroca; illhough ihere raiy be as 


with/^.KJi„-' 


miny vilues of ibc firil term of <l>e ftries equal 


uftall.Jnpkrr. 






happen, r muft be taken, as formrriy, equal 


■nt COtffidCDBI: 


IQ ihe gteaieft common meafure of lU diffc- 


rjiif btiiH,!! 


5 , T 6. Suppofc ihat Ihe o.der, of icrms of 


(he agptgai B- 


itit t4NHioii can tie cspftiTt'd ihe fifi hy 


/>V. to, til' 


-->.' X P. the ;«.«J bj ^i^r^pf X ^ Ihe 


.,*-*4^J(;'- 


/«r,f bj i-^-fxt, S:c. and fuppofe that 


■«™.jm»Ji 


Rr-i^isone of the Sift, ^j-i'oneof the fecond, 




Cj-'/' ooc of the third, and fo on : then « ij 


uaof^hcbiB 




,g,+Jrfi™i. 


Jvjr. i-- + rr + ". &c. the ioweft lerm ihal will 


nKiltfesa^- 


rcmaioinchcfirdwillbeffl+ju+jrdln-.cnlionj 


((wii/j»+«il' 


of J, the lowed ttrm Ihat will remain in the fe- 


n«di«i,='L. 


cond «il[ be ofe + »f t jr. and the loivefl term 


rs^^i.' 


lerraining in the third of/+ ni + fr dimenfions 
cfy. For by the fame reafoning as we ufed, in 


■h^kccodt^ 


S113, todemonllriteihal, intheGfllonlerof 


fub/HniwjK 


ter.rsi-^'j'xP, the loweft dimenfions of 


^Jtr.J'ft'li- 


J are n + « + pr, we (hall find that, in the fub- 


jr.to.-Sf'- 


fequcnt orders, the lowcll dimenfions ofj in thr 


r^niiM 


terms jt-^}' x^= By*-+C,-i-' kc.f x ^ 



i 

1% 



S7* A Til 



« * P.r.ir. 



CHAP. XI. 
Of.hcR„l«f„,fi„di J 

be, of mpoffiblc R„„ J" 
equation. 



be found fay 



iHE number 



B(i tatry Jt 



tr Ihi 






. «i/™ 



Thu. 



ir-. 



■ 

! ■ 
■ 



ALGEBRA. 



Rules for findingdt;:: 
>f impoflibJe Ktouij. 
ion. 

iHE number tistf^titi 



RULE. 

1 fr smell "• '^j'™ * *■' ^ 

midJh linrntift^'S-^* 

t„fimd> li^" iip«:>T^ 

1^ ihr lira '«M' *<": 

'ifliaitiiM' 






., by the firft, 






;hM is, -^ X JV a left thin Jp'*" ll 
jle under the HrR and third lermi 
under the fscond term the fign — 



ntlH-g, »nd 


confequemly mu 


h greater iha 


_fj*- the n 


■gitive produil 


f the adjoiniii 




ie under the third term the fig 




+ iikewife unde 


»..nd_jth 


firft and laK 


lernii, »nd find 


ng in the lign 


thus mirked 


two changes, on 


from + to — 


and another 




ndudetheequ 


tion hu two 


mpoflible toots. 




InlUtem 


inner the equation 


«'-4J;' + ^«- 


6 = ohaitw 


impoffible root 





ys 



|« 



'76 A T«r, 

and the equation ^ 



"••If Put II. 



produa of the idijccntT^ , ""8»iive 
(•) die Krm ihjr 11 »anfm L V™.* ""^r 

+ + - + i |— 

Wh™ two „ more Krm., 
»|.«... .ode, ,he M of ".",™3 " ■?= 
%.-. ™de, a, feeood CSt^iZ 



■ 



Chap. [I. ALGEBRA, 
hive con[riiy Dgns, you arc always to 
fign + undet the lall deficien: lerm. 



off™aionii,i,i,:jt 


andi' + BJ.* ■ • * -:S' = o 
4- +' + + + 


emuiheKLiL<U,bii 


the 6rft trf Which hu /wr impoinble roots and 


i be pimced ma icmi^i 


.he other n». Thus likewifc the ^quioop 


le fecond tmn, •IM^ 


4 i 4 4 J ? 


the fraOion mrirtn: 


:,'_,it' + J«'-I«' + i<"'-3 = o 


greater t)ui,-S/<k>f 


+_+_+-+ + 


■ij-«™"-" 




TOchangeilliirV 


Hence too «e m»y difcowr If the Imag^ary 


root! lie hid iinong the affinrative, oi among 


(he negidve roois. For the figns of the terms 


^. ihatthre?™™!"- 


which ftind 0«r the Gpi! brlow ihit change 


nbic 
we diTcovW I" '",'* 


from + to - and - to +, lhe«, by the num- 


ber of iheirvuiirionj, how many nf the Irapof- 


on 


eble roots are to be reckoned affirmaiiw ; and 




(hit there are « many negative imaginary roots 




as there ire repttiiions of the fame fign. As 


+ + + 


in the equation 


re term! in "m'^ 


x'-4»* + 4:<'-"'-S»-4 = o 


-„aofm^fi^'' 




^„„a+,mda^i' 


the figns (- + -> of the tcrmi - 4'* + 4'' 


■Hy, onlj»l>™»'' 


— 1^ which Hand over the figns + - + pomt- 


lcfiDf:i'iI^^=""" 


T= m 
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eU ceh ipfli'iliah '/ »"' friferM U all tlbrrs, 
it lufi ibifiUifi fat IHs t^a, ii u fn^titM it 
diria Ibi Kiadir aho-i bi vo} fni Ibi fahjra 
wmMs Irielid; ani u M Ibi dtmimfflriiiitii 
OB Julbsr bm |i'w« "/ '/ tmiardi ihi aid cf Hi 
Una Is Mr. Folkts, Phil. Tranf. N° 40a, ai 
il iifaidi inly on luiol i*i bioi liiaaijlrslid in 
Chap. s. incmini ibi Imili iflbe reals afiqaa- 



Ibew, hj rfie npnon': 
anc Jmagin^Tf not d ^ 



iac tic figas dfiirci 

t of the Akii n^i 

lids good inUi, iIi'iEd 
n, then arc Drarnnf^ 

•iJt igv^H^hH' 
■J an^ful^f- »" 



§,19. 1 






aslhcwn 



■ =/ Ibe -jw. 



t Ibi Uai'ia cf ibt 
reoli if Ibi iqtaliea nn— -a^X .*— ' + 
(1—2 X Si"' &c. = 0, er ef aiy ijualin Ibal 
it didnadfnm il hy wuhi^ng Us urmi by iar> 
triibmtlicil frtp^n lifd, l^2.d, I +31!, &c. 
and carvpfib/ tbi rmli sf Ibii nnc eqmlim ■ail! 
it ibt limiis dJ ibi ratli ef ibe fnpiifid rqwilim 
if — An--^ -t-Bi'^^etc. =0. 

Andrhali/ any roeii ef Ibi iqtalhi ef Ihi 
limli m impsjau. ikri naff it feme rceli a/ 
iilpvpefid Hkslien impeSili, 

T , i .... 



r 




laft arc imaginary, ihera are two imaginary roois 
of Ihe giv;n tquirion «' - A' + S* - C - o, 
by the lift Art. But, by the pirctding Jrt. 
this happen! as oft as ^A' \s lefs than S ; and, 
in that cife, the given equition has two imagi- 

Again, multiplying the tctni! of the equg. 
lion by the terms of the progrcffion, o, — i, 

A' — iBx + 3C = o I whofc two roots, and 
conlequendy two rooo of the given equation, 
areims^naty wheti^S' is left than ^ x C. 
Henet likewife the biquadratic ^"-^ ^ftt' + 



of il 



equati 
Tiigioaiy. 



»* + 3^-40 = 



ic 6«'- 



^- B = o, or of the qi 
:=0, are Imaginary, becauie the roots of 
quadratic equations ate the finiilj of [he 
. of that culnc , and for the fime reitfoii 
tools of the cubicequation A' — iB*" + 
— 4D = o mull be imaginary, when the 
: of ihc quadratic ^Ait — ^Sx.^ 3C = q, 



•. Let x> — iti' 






.... and rtt rjHU^i 
. B=o. IftlKmmi'. 
njgioiry, thftt are evd di^tu 
i»;n equation *'-*■+(■-:: 
n jirt, Bor, by lltpiBolit.- 
cnsasoftas^^'isirftal:, 
ft, the given eqiurimluma 

moliiplying ilic tframCitm 
e tcrmJ of the pngicftn i- 
we get itiothti ifaaa ^ ik 
t+ sC^o; whokmm.' 
ly two roots of iht girai^ 



on /{-'-■^Se'i-l'i'-'^- 

o roois o/i'i' W"*": 
or of th»qu»'J'»™J'*' 
imaginary, btai*|''"!'' 



Ch.p.M. ALGEBRA. ^^8. 
or of the qu»dr.tkfly - 3^+ f j^^lu" 

d„uc -*-■*; +^;^rof,"y ™= "f >^^= 

,„,g,„a,y when th. JX^. ot _ * g ^^, 

^ ,„. By p-oc«ding » the time m^ner 
,ou n«T deduce fram ^y equWi"" '^— TT_. 

The QUKiradc dtduced from ihc three firlt'"m> 

,he equation vi" becpqie » X "-I X "' " 
■-^X 2^» + s>("<'' = °' ^befe 'twts will 
beimeuW. 'I S "«■•»■"'<— "■"■•f 
exeeeds^rni' X 4-^'. "t "^en B excee 
t:Iv<- 1 fo that the proptred eqoition mull 



iu« r 


mc 


migic 


ty 


roo 


s when 


B e 


!«:«d4 


"JLLA' 


Th 


q«*d 




fq 


icUmdoluced 


in the 


Ikmf m 


nncr from 


iB 


Ihr 


efirfl: te 


&c 


of Che 






dividing by che faftocs common lo all th 



4B' + 


C=o, whofe 


tool! mult be imaginaty 


wheny 


xlZ^xS'i 


Icfsthan-iCi and there- 


fo« il. 


hit cafe fome roots of the propofed 


cquatio 




nary. 
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[n gencMl, 


lei D:,— +>-£«" + 


i F^- 






r-A:^ 


-. +Bi-^& 




follow 


nt another, n- 


ultiply the tetmi of this 


tqultio 




&c. the 


by the progr 


BionB- !,»-,,, -3, 


&c. th 


nbyfl-i,. 


-3, B — 4, arc. till you 




lr,pli«lby» 


lanyproBtemonsaa there 


|i areunl.sin,-r-. 


then multiply the terma 


' t of the 


qiiilion that 


ilea, as often bV the pto- 


l\ e"B^™ 


0, I, :, 3, (ic. at there are units in 
md you will it length arrive at a aaa^ 



COta 




^ TRltA 

uadrauceqimiMdotaBlj, 



hokr> 

^'isldsc/unXiiii 



Sec. = 0, ihai immfBl 
muliijjJy ckimmpn! 



many progrf jBtjt * r^ 
thenmalifhii'm 

^f. as fiefci'ei™>' 
C irogthirrimi'V* 











snd dividing bj the fafloiJ ■— 




tf,. andr-,.r-2, &ff. wh 


h are fbunJ in 


each coefficient, ihistquiiionwill be reduced CO 


«-r+iX7--rx!XixD 


■_s^r X I X r 


X!Ej'+sXiXr+i)trJ?=o, 


whofe roots mull 


be imaginary, by J n B, when - 


^x^x^' 


islcfcihanDK From which: 


ismanifeft,that 


if you divide each term of ihii 


erieioffri^ions 


A, ~, -i;^, ZZi, ajc 


— ■ + . —r 


bytiiatwliichpr«edesit. and 


place the quo- 


tieiits above the terms of ih 




yft—+B«"-G«-!&c. =0, beginning wkh 


the fecond : then if the fquare 


f any term mul- 


tiplied by the ftaflion over it be found Jefs than 


Iheprodua of .he adjacent tcr 


ms, fome of the 


root! of rhat equation muft be 


maeioarytiuin- 



be fach likmit. Thus 



which it ii produced bi 






Id roDU muguury, n -^ v 
] <ht .hirf bting +,: m d 



IS of ihe cquuiDo of limits will be i«a]. Or 



if die mher equa 



■+JX 



ii fqunii by muliipljing by the piogreXan o, 
— I. — ;. — j i it "ill h«« iis roots real u oft 
ai i»'+iti"+"l' exceeds m+jx 3}XB?+i. 
Ami the like maf be Oicwii of higher cqua- 






:dds on ihe < 
n with Ihe n 






ol the tcrmi on eidwi fide of it, muft ft 
timet fill ra difcover die impoOible rooti. nuj 
ippnr Ekewifc from diis mnfidention -, thu the 
number of fuch compirilans being alwiyi leij 
by ™i than the numbet of ihe qunntities j, 
m, M, On:, in the general equadon ; they cannot 
include and fix the lelations of ihefrqumtitics. 



■I 



' f fcl Chap, tu A L G E B R A. 285 

•^ ofilielqiiue««uJipa«igleidependsinomore 

(hu eqoKkui ftwer in m«itxr ihm ihe quan- 

,iT~.. lida fiwght fM fiinplh « ilBptmii^" folution 

^'l CHAP. xir. 

"=■»■ CoDtainiag agcperal demonftration 

■^^ of eif -(/"aac Nrntons Ruie for 

— finding the fiims of the powers of 

■ a^ the roots of an equation". 



LI 



ET the eqnalior 



7..— J-jri + AJ* — L* + JW i - 
It li known ibal A= u + i + c + d 
B = ai + ac + ad + h + iJ + rd 
C=aJf + «*J+ W + &C D = i:kd- 
ihe?or/j or /»■]« of the eoefficicnti A, B, C, 
J), &c. being of 1, a, ;, 4, tfi. Mmnjkni 
ihn i!, containing u m>ny nuts or /,^«rj 
there ire terms of the equalioti preceding ihei 
refpeSLwly. 

' CASE 



e 



—Ji^' + Bc~' — Ct^s . 



Whtncf. 




addition, this 


•rbtenm refulls, thai, in ihis c 


fe, " the fum 


of ihe powers of the romi, of 


le exporKni r. 


ismujl 


the fum of tlicir po 


*er. of the ei^. 


poneni r 


— 1 multiplied by A, 




of their 


lowerj of the ejpone 




plitdby 


1, + the film of ihofe of the expomnc 




liiplied by C, sod fo 




llttn. 


iini <o lind the fums o 


■ the powers of 


Iherooi 


when the exponents 


are bf, th»n ^ 


the eipo 


neni of the equation. 
CASE TI. 




Ifri 


lefi than n, and H be the coeSldeni 


inthec 


uation, of ihe dimm^ 


-iri rhatii, if 


H be ukenfo thai .he number 


Bflermjpreijed- 


inEiiin 


thecquaiion bccijual 


r. or Ihe num- 



CASE I. 

.4. + Mr-- "k- 
■ Bi'-'—a-! . . .] 
■+- + Afl— \- 
Ji—'—O-i..,] 

ilpoliiHiii utd idiiix. ^ 

M mots, of tltcapK^: 
ol thtir pD-if!) olois 
plied by A, muii'^ 
ihe eiponem r— i ■* 
JO) of (bolt of [ki^ 
C; lod 6 on," 
theiumjof ifepow' 
(xponeno wt >'!' ^ ' 
qiiaii'on, 






ALGEBRA. 



ividing the equaiion by x, we 
+ 6*— J £ + -^ ^ 0. 






»e (hall have a— + i~' H 








de now the original equation hy a-, and 
quotient fubftinite for * the rooti > i 
t, i, &c, rucceffively, fc you Ihil] have 



.. .— /44K — i + ^ 



equitions together, a 




''^■-^ii the dramlnn it 
■hnxe, thiiTTTTTTfTs 

'+iS>— ■ — l>i.,.i 

XT'— ir+J( r" 

- + »»■— jT-. 
fi . -^ . 1 

■^""^" + 5 J 

efpe fl i vely eqiul Bilf i»P 
i, &c of [it mo iJ 

le original fqoa"'^'''* 
fubftiwieftr"'*'™"' 
■cly, fo you Hull lat 



£ +# r 
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uiby ihe principle iilduced from pfli- 141, 






>n being fubcraftEd from ihe pre- 



+ &C.— &C.J +&cj 



1^ 



ago 



A Tub 



Pan n. 



" Thalif rf is the coefficient oJ one dimen 

fiun, or ibe cdeffidept of thp fccomj tertn „! 

an equmon. G any <,rf,=r csffident. « tte'co- 

'L"L''^VV'J 1^" '''^'''"" ^ -^ •'i- 
menuon; or fr and A being r. ,^ ■ jf iit^*,;*- 

Tl"..p.ni..l«nlbofPl^.Vl.m,^ 

•HA b, to.i,n™8 n, T.M, of ajmS 
,n,j!. H^ ..d .bej.i,g ta, a,, ^„,^„ 
«c formed, ms^ be .bus deoionltrated. 

.■B(" U°7fS"f "r" ""^''■■''•* 
io) b, mu'hlnwV^t"'; t!fltS 
" "l' '^°'' -'i' .?■ '"""E '"do ill a. 



foun 



of die 



'. &c. 



wm 



„iii,.of„..,b,,,.„,.a„-„„^ 

Ihe following ceeffieieiil E. Thus the term 
Ji .lILilfeji,. B„„ 1 beeeofe i, i, „^, 
of .n, ... of .he s,e ,.o„ ,., ,.„ „,J, 
■^ ^1 e, J. e. muldplicd mio Ihe oihee four dut 
milte a tetm of D: ih. like i, „ue ofoTetr 

*iii »nle ,11-e lioies in ih^ produa ^^ D And 
Ihe fom .f ihefe reims .fcot + ihj/ + y,, 
miking up the coefficient £. it follow, thit 




tjiefe rernu 
[he eoeffiacni 




Z91 A Treatise of Part U. 
Divide now ihe equation propofcd hy i~. 

In which fiibltituiing a, *, c, fee. fueMffively 
a — J^. + fl»~._ci,~, 

y—A!^' + Ji— '_ci'-^ 

(- — ^i~' + ac~'— G— ( 

Bu[, by the noi.iion he.e ufcd, and e,pUincd 
Ga=i7G'"'"'' + aG'~'' 







fubrticutiog c.i,i.liik±' 
V-. 4-5^'— — Cn..... 

—■H-i-y--F + 7-r\ 
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And the fum of thefc =:flG'"'"' + *G''^' + 
cC' + ' + tff. = Cr •t'i' nouliOD) ^ X C = 
(by the lemmi) 



foUowtd from dividing ihe propoTed tquii 
by I— % and (gbftiiuiing for jt the roois i 



:: (H ]-<=-'» -r 



jy4 -i Treatise bJ Part 1 1. 

From ihefc iwo Thmrems Sir Iftat Nailea's 



r, lo illuftrale the reiftining here ufcd bf 
eiamplei: fuppofe r^j, [lien wc arc 
aCfoiH, b -■- -' 



/; 1 z; 1 

+ &C.J _&c. j 



-f w 


) = -■ + * 
e Lemma 
-Jfl + jC. 
Ike minae 




T7 


+ 


ISf.y; 


vf ffi- 


In 


Ti^ 




+ C + 






■■*■''-*■''■( 


+ &ff.- 



mlhefr rur.ThcDremsSi.-Jiife 

to iJI . ■ ■ :'c the rcafoniBj b:i[ lii 
wmpJr. . Ihppok 7- = i,6aoz 
Cfor//, uccaufe tiimamxif 
[n [be equation j.'-*-+S-' 

tfc. ^ u i and we artBprw'i 



his mav a|.pear,_oOmMK 
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_ a- + i' + (■-!- if + e^'- ' B + jrc' = 



Endof Ihl SiCONO P«HT. 

s 6 r^ 




TREATISE 



ALGEBRA. 

PART III. 

Of tlic Application of Algebra and 
Gsarmtry to each other. 



CHAP. I. 

Of the Relation between the equations 
of Curve Lines and ihe figure of ihofa 
Curves, in general. 

Sl.*+**N ihe two fitft patii we con- 
I X I Cdeird Algebra as independent 
i«4"fr« ofGeomeiiy; and dtmonftraled 
in optrilions from iis own principles. Il 
rmains ihal wf now enplain the ufe of A]- 
gtbti in the rcfoluiion of gcomettical problems i 



T R E A Tl&t 

L G E BKi 

PART Ul 

■ Appliainon o{ Al^d'Hi 
"leomeiry to each cdm. 



CHAP. I 
Rchaon bewcca the ajm 
've Lines and the ipniili« 
, in gencwJ. 

»N rJie two M pui""' 
' OdcTcd AlgtbB IS ii«fq^ 
> ofGeomctrr; and ^^itxl^ 
US ftom its ewB prioofte 
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or r«Jbn 


g abnur geomclrica 


figurei; md 


rttufco 


gromcirical lines and 


figort) in ihe 


niTobjtian 


of raamor,!. The 


m^iual inlrr. 


courfcoflhcrrfdcncHhaiprod 


ced mjny«- 


lnfl>e >n 


heauiifol Tbcmies, 


the chief of 


wtiichwettinUendcarauriomp 




»iih [he relation bciwixt curve 


nes and .iirir 


S.. W 


are now to confider 


qoantiliej as 


fcprefcnrec 


hy /iwi, i.Jt,«L-» 


uanlity by a 


(*™li«. 


ind an »d»wi by 


n miiilcrmivi 


lire. 






But 01 


a fufficicnt thic it be 




on one lid 


, we may fuppofe on 


e extremity 10 


be)uia»D 






^ i^- 


., 


P P 11 


"Thus il 


le line AB. xliofc fxn 


■cmiiio. A and 


BwebB. 


dttetmioed, miy re 


relent a given 




while AP, whoft eil 


raiiy P is un- 






undciermincd 


qoaniiiy. 





tl hy hV, takiag P 






^, if you luppolc f K 
will AP, fucceflively, rtprtfenc all quaniiilei 
\(b thin the fiifi AP 1 and after F lias coin, 
cided with A, if it proceed in the fame dirtc- 
lioii to die place p, then will A/ reprefent a ne. 
gauvf ^uaniii^', if AP was fuppofed poQiive. 



2^3 y? Treatise „f Part IH. 

If AP reprcfcnl a, and Ap zz AP, then will 

flpreptcrem -x; and for ihe fame icafon, if 

AB leprefcni C+ a.) 'hen wiU Ai (= AB) re- 

5 3. After the rime mmncr, if PM repre- 



ofPMo 


a the other 


Gde, equal to 


PM. thea 


»ili F»> 1 


■eprtfcnl —; 


c fnr.byfQpp 


ofing M to 


move lowirdi P, the 


line PM decree 


afei, when 


M coiii« 


.toP, ihen 


PMvanilliesn 


nd after M 


hi! paffrd P, lowardi 




neg»ii*e, 


M ' 


a Algebra, 


Ihe root of ai 


1 equation. 


when it i 


Is an impoH 


ibie q„>ui.ity. 


ha. iu 01- 




, bur in Gc 


■omtUT. h ha! 


none. In 


S' 


joa obnin 




lotion, Hid 






1, in all cafes, of the thing 


required 


, only, with 


in mtain bcun 


rli, ihat CK- 








uinlity. ot 


rath". 


" « ,i. 5™ 


M .f « ^^. 


.(^ «K<i, 


m itM 


«A ™« 


i<p«->r«Ji" 


indferKi 




he otfitr 


fulr. cquaJroPM-i 




■ fbr.brfofp!.nf«^ 




lincPMdccraCnF* 


P, .hfi> 


-.UvaiiJltci^-til'fc'' 




w ("1 l*como nram 




,^ fWt 0/ ™ (^B* 
















;,i]c^«,«f*'^ 


wiihfd 


,,,„■„ to«K*>» 




,„..,,™r, flinn^^r, » 1 


nml be 




,„,,W,"W^ 
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onlf 10 flie* ihe pugSi of the quanriry, and 

the jMi williin which it ii poSIhle. 

In |he geonmricil relbluiion of 1 queltion, 
the [bing required is exhiSuted onl; in ihofc 
CaiEa when ihc que^a admits of a rtil Iblu- 
liiHi 1 and, beyond thole liimis, no Iblution 
apptU!. So in finding the interioainns of a 
given circle and a LIraight line, if you determine 
Ihem by an equatiOHi you will find two gene- 
ral Flpicffioju for the dillances of the points of 
intetlefliDn ftom the pcipeadicu 



thee 



m the given li 



cally, thole inlctlcftiooa 



:donly 



But, e 

K eihibi 
jhtlinel 

u dimcnliaai in iHat njua- 



«ta« iiiilibB(ii]tnjai».ptiint»Miiiv.i. ™ 

F«H1,wftidVit,pp„ p^ 

equation iKm' irifts hu ilHi^I^ '^■i'^«A« 

.^» b, r„ or on ^ M.fS-S'^i'^ 



you fobfliiJie 



is fuppofcd 



undnrrmincd. 
r. as A;, then 






l«*ATMse,/ f„t 
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PC«i™ct.oi[lK.si^^ 


vMifli, ibtn the point M coincides witli P, in 


Zk and die pimaitnl,^ 


tbc Uaa- mats wich AE in thii polni." 


«ie^««4.g«tai,; 


•' If one of [he Yiilu«i ^y bccon.ej infiniie 


.».«rp"i"« ■«)*.« 


ihen it (hews tli« ilw ™"<' h" '« '^'« *" 




ud, in ih« cifc, ilie lint PS 


■s iL at an In 


■f^indvi-flUM. ^i 


tifyKplili to the curve, BI touch 


m\tb*iiiiKwiikm 


finite diftince,- if AP is ijJ-clfBii":. 


i™»,fa.:i.r™*. 


" IF. when . is fiippoled infiaiuJy gje", 




V Jue of J viniOi. then the curve spprMches 


tt fpM'Jni Row, ^rsiir 




™f;^*it,:i^.r.. 


-tfiny"luesof J becocne i«ip?{iS/(. the 




lb tnany points M vanifli." 

1 1. From *liir has betn laid it appears, ih 

determined quintities (x and jj » there miy 


Miyeq<iwionitii*i("' 


as miry interfeffion* of the curve thjt is the 


i«.f.»lj;.i>f<#t« 


j««#t|ie equation, andof ihe line PMWihe 


r^Miypnwiik-J^lt" 




„ife. ho^inrMpfc 


many iuterftflions of ih«eu«eind the line A 


,ill lie on one id., lit. 


K ihcM are dimenBena of « in the equation. 


„,K!i»-i«i"^'M 


If you draw injr other line LM tHeetine 


,ir„,tb:,A,U::ii' 


ft 


\ 


,hkhi.r«Pl«H»i»^ 


JM 


\ 


he Mills "■*"*■ 




A_ 




A "' ^• 


L E 



>^ 



SubQIcuii 



30. -»T..„,,.,_, p_^__^^ 

5'"=" .'.*„", '°«'°'''' "-"=.. ..1 

^ thM not rifrio'moTdimTnrL™'!^ * ""* 

"E"" bring ruppoftd to one annrT" "^t '''^° 
PM:ML(y;e) •- ,. „ °" '"""A"",-, 

-,^ , ft"'*" '' '"''"P^PorcdeqmriTO 
ilide valuer — and I _ "" ,. 

will arife,,! and ■> will. ™,. l' "''"*'°'' wbich 

•.. to ,1.. Ms„ JL^ivrj"-" 

. "imcnlions ukcn roncilifr ;- .1. 
"here ihf^ arc both foMd 1 J r """' 
" LM drawn anv w)i ■' ^•^rnjuentl}-, 

— .i« .., i,, ,,"1;",; ^i;™ •',*» 



I 



ri.isr h 



<1 Tb. 

ftLM. Supp* ly-j 

propofcd nju^ „ 1^, 
imenlJonjiniiifoJiBic,' 
ihe anglo PLM,MFi,[( 
follows rhn, iVlJBii 
uppolcd 10 ow m^.n\i\ 



* = AP(=AL-Pl)=-; 
■J ind I, in 'AtysgfiAifi 

- and z^— ', udott* 
lie o(niciliiiKDiiiou4ii' 
di; ihuin ihqiwi 
and ■ wUnHhiOTB 

cquuion oribdiiWi' 
ins ulra roplte-b*" 
■ boih foil*! ■ ""J "''1'* 

[ mtcticinmiri"*' 
in ll* i«^ domto'' 
higMriiin«f''«il^' 
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vherc ibcy ire moll 1 wc conclude, that. " ihe 
numlKr of poinu in whicfa the curve cin men 
villi ifiy Ib^ghc linck is e<pa] 10 [he number 
thu expreflei the dimenlion of the curve." 
. Ic appcus ilfo from this lUiicle, how, wbeo 
in cquaiion of a curve is given exprcHing ihe 
itlaupn of ihe ordinate FM ind abfcille AP, 

tion between in;^ other ordinite ML ind the 
ibfcifle AL, by fubftituting fiir j iu vilue 
, ^ ind for I it! value z-~. 

Or, if you' would hive the abfeilTc b^n at 
any other point B, fuppolji^ ABi:^/, TubitiEute 



$ 8. Thofe curve lines that can be defcribed 
by the refolutkin of ecjuitions, the relation of 
whofe ordinaui FM and abfcilTes AP can be 
aprentd by an tquition involving nothing but 
deicimincdquaniitle! belldesihele ordinate] and 
abfciOej, are called " gaaiirial or atgihm 

They are divided into sriirs according to 
the dimenfions of their equations, or number 
of points in which they cin imeifeft a Ilraight 
line. 

The firaghl lints ihemfelves conttitute the 



Sin„ J _ ta^^^ .J follow,^ ,[„t^ APM i„. 
iog a tighi angle, if >ou draw AM miking the 




inglr NAP fuch th3[ Ui caline be m its fine 
u a TQ i i and drawing AD parallel to the ot- 
dioaiti PM, and equal lo — , through D you 
draw DF parallel to AN, DF will be the lociu 
required. Where yoti are 10 take AD on the 
fanic fide of the line AE, wiih PN, ifjciod 
fi/ have die fame Hgti, but on the contral7 Cdc 
of AE if Ihey have contrnry ligni. 



5 p, Thofe t 



ronftilute the ficiini tritr at 



only. thcpobuMitrfit^i, 
>r line tonftirutmgtjKint, 



, J'+.V 




?fuch ifiat irscormftttrii! 
andilrawJnjADpinIH»»f 
r, end cflUiJKi-, llriHf!B,« 
aralWtDAN.Dfi'illldlclo^ 
Where youareraBlijO"'- 

faniffign, bDHmlltuWI*!. 
ryliavcconliirfijp. 

ens canffitUK tir>W»*" 
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icnsffliei] frith > ftraght line. on -nmr Mend 
two, by § 7. 
The curves whofe equations ire of ibrn di- 

ani UkI of novis : and chcir inlerrciftioiij with 
a Ittaighi line can never exceed Tlira:. And, 
after ihe fiime manner, the curves ate deter- 
mined that bdong to the tigtir tirderi, to in- 
finilf. 

Seune cutves, if ihey were completely de- 
fciibed, could cut a fttaighl linir in an infinite 
number oi pmnu < but itefe bdong to nose 
of theotdere wc have meniionedi ihiy are nor 



heir Ardinoga and iblcinis c 



touch it m the paint N 1 then the two pof'nw 
of intetfeSioa, M ind' a, go into one puni 
ofcontiAN. If PMHUImaveonpiiallclto 
USeti, the poiols of inletfefijon wiU, beyond 



3o6 jfTtiEATisigff Partm. 

N« become imag^aiy; as the two roots of 




an equation firft become equal and then ima- 
ginary. 

$ J I. The curves of the 3d, 5th, 7th or- 
ders, and all whofe dimenfions are odd numbers, 
muft have* at leaft, two infinite arcs ; fince 
equations whofe dimenfions are odd numbers 
have always one real root at kaft ; and confe- 
quently, for every value of x^ the equation by 
which jr is determined muft, at leaft, have one 
real root : (o that as x (or AP may be increafed 
in infinitum on both fides, it follows that M 
muft go oflf in infinitum on both fides, without 
limit. 

Whereas, in the curves whofe dimenfions are 
even numbers, as the roots of their equations 
may become all impoffible, it follows that the 
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ingles FCO, KSH. 10 four righl angles 




rin* 







7he efympiM:, whi 
dertrinincii by Itw following conftniaioiu 

Dri* NT conftiioiing tht ingle CNT = 
SNA, mett'ing SC ip T i thrn tnktSl-CTt 
ind al*«yi rcnwrds ippofiie parts, and ihKWgh 
IdriwlPpji^lltlloSH or CO, md IP wiU 
be ont ifymptoie of Ihe curve. The Othrt k 
dttttmin-d in like mmneF) by bringing Q_tB « 

Ap4 




)fotofim,a"*' 
SHlfCft"!'" 

B.m«- IK*' 



Chap.?. AI-CE.8^^. 34J 

Aud the cwo afymptQKS m«r in the cenlcr, 
confiituting there an angfe =Nat' 

From this conSruflion Ir a Obvious, i^ 
when ihe circular arc CNbS louches the line 
AR, (Ite ugk SNA txing ihen = SCN, ihe 
HneNTwiUbi^coniepnUcI mCS, unci tittre- 
l«c CT lod SI become Infiniie, ibat is, die 
t^fieii IP going off to infinity, [he eur*« be- 
amts i paraMt. - — 

§ -jt. Tbcte is another general method of de- 
fcribing ihe lines of the /and tfirr, that dc- 
Icms oi« coafidentiop. '' " 




r c 



s B W ' 



Infteid of anglei ste- npv ufo ihree raJen 
DQj CN, SP, which we fuppofe lo revolve 
aboul the polc3 D, C, S, BBd cgi one anochet 
iwijs in three poifiti N, Q_and P ; and eany- 
jf iMe interfcawns, ai N and Q, 















»AaiiiiMi bin>:aiiJ'>noirMln^io-nk)Je'ihm 
IKI(biiicnriDDS..-ii appcinictat llic point P al: 
in)9:ddc[ib« a nuw jiiaAia,- Onjf in fenw 
pinicular citi ihir conic feaian becomes i 



livUjblc by J, (he cqii4liQD bff- 



Whjchis a i™ of die>/ B-rfn-, andflicws. 
iKsi. in ihi? cafe, P muft dt:fcril>e ajlroijij 

After the fame manner it appears thai if rtie 
point E ihe biterfUlion of the linn AE, Bl:, 
falls in CS, then will P dclciibc a Hraight line. 
For in that ca<E d vaniOie!, and the equauDn 

vo dcfcripiioni fomifh, each, 
of " clefcribing a line of the 
ind Old" through any five given points whetfr 

luppofe the ii«e given paints are C, S, M, K, 
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: of them 






a C, S; 



rfeaion of 




j,l A T. 



" 'f Pittm. 



iM«ftai« tf i^' V CO »nd SH be o" 
CK, 5K, ra Ar r™=,n,ng pome M. Md W^ 




'■"'**!" ""■•'l. CO. SB be L. Dn. 

4> mult pafj thtooeh r .n^ c f. _ . 

fc-b.. .i..rL«S"7co"s« 






Oisp.*. lllEff^B'KrA> 










i 40. From (he fccond deri^iipdoa vc have 
this laJLTiion of the fim^ probTtm. 

LeiC.S.M.K.'N bdtie-flvrgiwn poinn: 
draw lines jmning [heal). protSucc iwa of the 
Unci NC, MS, lUi diey meei in O. Lei three 
rukri reroliFe iboot ihe ihitepokj C, S, D. 
wi. CP. SQ, DR. Let ibe intrrlbaion of 
Ihe rulerj CP, DR, be eimed over the giten 
line MK, inij the hirerfcaion' qf the rulcn 
SQ, DR be cirrM <ihmv0k »K line NK i 
M Ihe poimr, tbcinuifcakinof'ihe'rulcri 
fbM 
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3iD 
SM.K 
pola 


•hit...,, ;.d:,?r ■"'■»"!»' I 



-e de/crihcd will j[ijj 



'"eJulicfcpi OH Al. 111. 

_0f tb? Coiiftruaion of" .raW and 
'bit pnfffliiii. ^.biauadratic Equati'oni. 

iJ raikntoTu ,(*r'!rrAHE-Iti*ls «f any ecjuadoniniy 

nil ill ibtiBii; 1 be dcrermmEii bf the imcrlbaicpiil 

Jgirai ifkk.- U^i* .pt.ifehi Jine wlih s turve'of dieSms di- 

ijiotikmia ■mi!n6««-»>'il'e«Hl'M«i" nrj'-by tHa i.drai 

rufcnral^ i(^i(jMji)fi»(^.t«0;eprvB«fiore'bth"tijmui[i- 

u mon Hlki piW by ^^rP4efslWII<[n<lB&dquBl ro tht 

dttillOiOlrcB index of ih; propoled equaiLon." 

Thui ihe roois of ■ Upainilk ecflama 

imiKmiA >n>r ^c deurniincd by the 7n[eir(aiun3 of two 

isuii felOpliJ tannic fefliom [ Ifar the eqoatioH 'by •uhK'U the 

conic fi:£tions may cue one another e^ be de- 
terminrd will aiife tofour dinienDons : and ihe 
conic fcAioni miy b^ lObincd in fucli a man- 
ner, as ED make thiscquifioncoincidewithiny 
\ prnpofed biquadratit ,■ fo ihjc the orditiates 

\ from tbcre fbur jntehefiioni will be equii to 

■ [be. toon of [fie propofcS biquadratic. 

If on^of tlie inlcrrc^idni of ilie conic frfiEon 
falls (ii po rt-ific fl*u, dieti "one^of ihe ordinate! 
vanijlies, and rhe.equatjon by which thefcoidi- 
niiei are deictmined will then be of thm '' 






hich any p 



3S* .4W»?.4T«'f «/■ PattBJ. 

So ihit ihe ljir« remauung DcdiaBtct will be 
the (hrcc lOOK pf that prgpofed cubic, 

S4J. Thoftmnk ftffionj ought to beptft; 
fcrred for this putpofe that ac moft e»fi^ de* 
fcribed. Tbey muft not howtvn be both rir- 
thu for ihfit inlcrftclions are only twe, >nd 
Cii) fcrvc onlli for the rofoluiion of juijralii 

Yet chr cirdt ought to be anc, u beii^ moft 
cafilf ddciibcd i and the fanioU it comimta^ 





: feOicni olJ{lltlt■ 
M( bovcniliiii)' 
Iflion vcDiAni 



Clwp. 3. ALOEBfeA. 

Let APE te the common Apolloriian 
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Tafceo 


TKJ! 


chdic 


iiw AB 


= half of 






LhC 


bcui 


point m 


h« phne 


rfrtT 


araboi.. 


.ndfi 


omit 




ddbribc. 


whh any radiu 


CP, 


citcl 






boUb 


P. L 




CD, 


bcptrpc 


dici>lU3 


Utbc 


uu in M isd 


D, .ndlttCN 


pwaHd 



IhcB wia«lwi^CP|=CNy+NPT(^7 .- 1 
PihLI'3:j, the pittrntler of the parabc 

Then CNi = I*7f, NPfsjT^ '-,-»! 



But, ffomthc nicureof ihcp«r»bola,/ — **, 
«nd i" = -^ 1 fubftiniiing Ihtrefoie ihcfo vi- 
luci fgr «' ind i, it will be, 

^ ± -^ +/ ± a^J + C + J'-B'^ o. 
Or, multipl ying by *', ^ 

Whish Buy rcprefent iny biquadratic equation 
thai «nts the &»«] teiip^ fiaK fudi valuei 
jnay be "£ouBd fot a, k, c, tDAJ. b/ compariag 
this liith anjr propoled biquadrtilc, a to make 
ihem coincide. 4b4 .Jif'the ordinares from 
the points P. P, P, P, ot [he iiit will be equal 
10 therootj of that propoled biquadniic And 




^ ^ Treatise e/- 


Pm IH. 


jjrabob al«ady m 
umiyttrpiveillb 
uwill only need lo 
clc ,nd its isrfius. 


gh thcpanmelft ofthe 
ven : that is, if you have 
dc or givtn, by it alom: 

quailiatic equations, and 


S 44- If *=""•* 
paft Ihroueh the V 


Jefctilwd from the center 
rtexA, thciiCPj = CAy 
is. fl'=i' + ('; andtht 




Uft tfimof the blqiiadratl,: (c' + d--c-) will 
Vanilh ; ihctefoie, diviilmg tlie reft i>y y, there 
ariresthetobic, 



Chap. 3- ALGEBRA. 
Ibefc [WO tquiiion!, and you wiil bi\ 
i'=±f,nd ±tS- = ±r,ot, =^1 



nitiiB ui Jiij given pariDuii 
" fi-am Ibe pciu Blakiinlbi, 

li-.v! lie 



you hive ihii 
■±f7rtr=o, by 

,.T-j.'ardifibi 
■diiffisp,/,. 
lift Ibifnpm- 



APK 



■flD= 

.iiVt/jr DC = '-^, aid from C, if/mii 
(ifi/i fsflag ibroagb ibi vrrl" ' — '-"■ 
IbtpuraliU in P, fa fait Ik 
it aa 1^ ibt nxu tf Iht cubic ;i'* ± pi * 

on the fame Gde < 



PM 



The ordinitFi 
the ixb widi ibe 

ffvt or affamaipu 

fides of the «». The rooc 
fame value, only they have co 
r is poiiiive as when ii is nrg 

agrees wilh what his been i 

* 45. In rcfolving mmric. 
may fuppofe ihe paramrtet i 



thofe t>rdin3K3 have 
rooc! are found of the 
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d 

J 






Chap. 3. ALGEBRA. 3J7 

Let the ordjaaie belonging 10 chil gircn 




circle ii ilwar! to pi(s thrtn 
CFj ( = a") = CHj + HFj = 
=: t" + J' ± If* ± 2Ji + ii". 
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iccqintinilitcn*' 
epreceditjj"!'" 






Cbap. 3^ A L G'E B R A. 359 

III vtria A, til Bin jtD = p — ^, nirJ ra:fi 
ihi /trfmUialiir DC=-^ + —„ 4«J Jrea C 
dejerihi a cir{Ie Ibrougb F, mttiing the psrahela 
mf,{ipia ihi or^Mli FM bi a riui „/ lit 

' II tbc .cquidon prapoied ii 11 Siirattifia- 
doBof thii fatmy+jy'+ftr-p'r=o, hiving 
all ibc lenni of three dimcnfioni, then thi) am- 
ftnidicKi will only require AD = 1 — if, ind 

' J'^B. If you fuppofe ihe pinboli to pils 
dirovgh inf poinc F laken iny where in ihe 
puaboCn (viJ. fig. frard.) ind call the ordinite. 
FG = », ihenT-Z] + ^Tj)' = a-, .ndihe 
general biquadratic may hive this fotm. 



But lince FG = < IS one of the Taluei oT y, 
r equation will be divilible by/— I, in^ the 
cxient is found to be this isHc, 



i 



parnl vfith j' +Jiy' +Ji(j— fV—o, 



3e found by any parabola whalfocve 



Q f« from J 43. how c 



IB 


■ 
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TI«^P,I 


Chip.*. ALGEBRA. 361 


4 A«ll,i, 


tbf pmmace = i,-CP = I, r» = <,CH= J, 
FG=<- 

Andlin«PM,(='FtTHU)') = AMyi, 
[htrdbcc/ + 1/1 + *■ = AG + FL X * = 


omplotah^ 





J— Jl' =4*. Aodfijiftiitiiingfo 



vUcli il icBflpklc biqndrUK: cquitioii. And 
by compuring wiih ii ihe njiwikin 
/■+»' + %* -'*/»-*'' = <>. TOBwillfil.d 
FG (= = JA FH (= = -\*^~'^ . 
BC (=JJ = - ' - = 4^. and CP (=«) = 

v'*'j + (' + ^: *hkh givM ■ general eonOruc- 
tion for any fuch biquadratic cquaiiofi by aiiy 
patatmli «hiilbe»f r. If ihe figns of p, q, r, 
or J. ire diSereoi, it 19 eafy CO make the ne- 
ctoiiy alientioH in [be canftruflion. £1. p. 
Iff is negative, then FG mull be iiken on ibe 
other fide of cbe axis. ^ 

If yon fuppoft iht circle to pafi through F, 
lilt ngualion will become a niic having all it) 
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iflwiiinllffilii 

:icnily AkiqIv^ 
idmk cquHBi 

lie Sci^iti[*i 
rfeflioMikiM 

t IK fiippj^ h 
Jl we ioKM^ 
i diiidiDi; ^k 



Ctap.3 ALGEBRA. 363 

The rooH of the equW" j- +'!»' + *^J 
_ * f = o miy be deicrni ned bf ijp umrfcc 
uonofMy"»oft(«f='«' «i for exwnple 
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^~- 


,1^ 
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"^z ~1 








"'-J 


h. 
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i^ 


C- = 
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\ / 
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'\ 


E I 
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!^ 



by the mterieaioiu of Ehe fjKi^t that It the bnc 
of Che equitiod j +-« ^^ — — =0 
ind of the anlt ahtch t (he ^u of 
i'+j +^l* + jj-Jr = o fromwhchwi 
deduce ihu coDftruAion. 




"""'»■ "f 'Hi 
lit ^i, t,di 



Chip. 3. ALC^EfrBA.'^ jij 

Foe >•' id tbc flril'eqiliiimt'rdteiriiieW va- 
lue jrou deduce fw » . from -^il^^ I<NOnd, ti& 
h — jf—jj, ind there wijl apfc^ ,_j , 

dul b, <^ = c, ind**-^'! which ruUtiiui- 
ed fiir «■ utd ■ in the firit riqn^, '^'vet 

And if you fubltiiuit them in me Iccond 
equ»iion, there will irlfc ] 

^ -t 

i0' + i'p~. 



; it, the ^vrr' timcu befbre I 



ud thus it appein thit4heroott:|tf thc^ c^ 
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Lineamm Geometricarutn 
' Proprietatibus generalibus 
TRACTATUS. 
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37<1 iJ' t'lNKAROMGEOMETRIPASuM 
^^i^tutmsikiat fuM ,i magi, uia turn mnflmiff 



„ ^-^*,coibeiis. s. T,;;;;,;;!. .p„^:^';;^.^- 



S E C T I o I. 




4ic»iiuiiDht|, 
(.314.11(111 Uk. 



in!«,toMn*"|J 



K^uilil i|i£ 4^1, & dui)a DM pBiUiJi nas AN iriE 
l«ui cui xquatJD propoGu fcrpond^bij, Nua FM= 
^N .f NM = (A X AP .(■ AD] <i + i. QuDd li 
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372 De LiNBARUM G£OMETRICARUM 

& arquatio generalis ad lineas tertii ordinis eft jr* — 

tf« + *Xjr* + rjifjf — i&+/xjf — ^' + ^** — Ajf + i 
=0. £t fimilibus aequationibus definiuntur lioesp gco- 
metricae fuperiorum ordinuoi. 

§ 2. Linea geometrica occurrere poteft refiae in tot 
pundis quoc funt unitates in numero qui aequationis vel 
lin«x ordinem defignat, & ninquam in pluribus. Oc* 
curfus curvae & abfciflae AP definiuntur ponendo jp=Oi 
quo in cafu reftat cantum ultimus xquacionis terminus 
quern y non ingreditur. Linea tercii ordinis ex. gr* oc« 
currit abfciflae AP^cum fx^ — ;** + Ajt — i n o, cujus 
sequationis fi tres radices fint reales abfciila fecabi(€ur- 
vam in tribus pundis. Similiter in aequatione generali 
cujufcunque ordinis index altiffimusabfciinexaBquaHseft 
numero qui lines ordinem defignati fed nunquam ma* 
jor, adeoque is eft numerus maximus occurfuum curve 
cum abfcifla vel alia quavis redi. Cum autem sequa« 
tionis cubicae unica faltem radix fit femper realis^ idem- 
que conftet de xquattone quavis quinti aut imparit cu- 
jufvis ordinis (quoniam radix quaevis imaginaria aliam 
necefTario femper habet comitcm), fequitur lineam tertii 
aut imparts cujufcunque ordinis redam quamvis afymp* 
toto non parallelam in eodem piano du(Sam in unb fal- 
tem pun^o neceflario fccare. Si vero reda fit afymp* 
toto parallela, in hoc cafu vulgo dicitur curvx occur* 
rere ad diftantiam iniinitam. Linea igitur imparis cujut 
cunque ordinis duo faltem habet crura in infinitum pro* 
gredientia. ^quationis autem quadraticae ve) paris cu- 
jufvis ordinis radices omnesnonnunquamfiunt imagina- 
ri?e, adeoque fieri poteft ut reda in piano lines paris 
Of dinis dufia eidem nuliibi occurrat* 
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SM ^-£,ij. 
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^'frioJib 


'■dMum. 




fljnli quatuwiu.. Kit 

i y fe iJ 


- + ^+f+^+^. 


= T + - 




i"^. Form, l,™ia,i.g,^ 


r"= '••''"' 


"'uoJua.,ua,f,a„„^„^^."^^^''"''' ,'''"■ 


fimiIi™,>ri::B,,(r, |pfi„ 


'■*7ipfiu.,. 


55. Th. 


'-I- a«r. 


' "^ ftaB,-, „ ^^._ 


tma^, fM 


'tfi'T^Ll'^^'"^ "'^^•Tn'Z. 


f .-n,. ™„ 


s"-' .»AW, 




f-Hil. ,„m. 


:"»t:. 



* GEOHITItug 



Pitrprietatibai giiumlAia. j^j 

o fnUi Jul fii atlrsnii figuii ^- 





e^^ tina riaa f jip- mg<a- 






-■1« qunUta, 


S;i P pun^iim ditiini, PA & P. rtfla qUETii duE 


■"num.n,^^„. 


o P duBc qiunnE lUnija. cumm r«« inni (unaii 








nu'»>. ' Abf "~i!« '..tpn».''AK,'BL, CM. fcc. ct 


™g™So„,dfa„ 


il, (1. c:., tic. ■ rOi EP p« psDaun iiBim P 




duai f.ia.™« PK, PL, PM, ill:. CI P>, P/. ?«, «K. 




•''"'^-ra-+fL+m+'"- F. +W + 


h'|-« rnpsdid- 






inn mintntc punflo P i is«i PE ponrloct dili. 


<"',/, 1. 1, b.Ut 




X,Y,Z,V,bto 






na. PE pdldcnt d.t. , cumqM (ii fcope, AP X BP 




^ CP X 5k. Id oF K »P X <P la ntionc lonlhlnli jKr 


+ ^+f+fft 






ajsneoi reite W, Ji CP, EP, *c. guiisnn itea. 


it. F™i h-tap 


^ cp; £P, a«! «p.ai^ ■« .i«ur i„„iii. f,„. 


fiasiiTiaiin(,i;> 


^g^-=M^I^-v«™™ 


:kL^, 


na. AP mow Gbi &mpc.pinll<]. Wmtur, «uli«. 






-^P-^r* 


nnn ttBm EP ul AP id nibongEnlErn PK, >d»que 


-»*^^i' 


*!■ Ef ., .,, BP E^ CP EP aV 


™^ »!.*«■■ 


AP=Tr *'"■"-" SF =FD^ = In- ^ 


i^AM^' 


EP li EP ,^ Ef ti EP 


Mifpm'**'^ 


^7P *r = 17*-* = K' "■^■jE+pT 



. B,Ll.IA.0«O,OH.T.,c„„, 









fD ' rr ^ TT +«. I. e. fuming r.^- ' 



', tic.&gcncFithaiiBt 






38b D^ LiNEARUM GeOMETRICARUM 

BP . EP EP EP , I 

+ _-+ &c.=:^ + -^ + ^+ &c. etpj 

•^in + m + ^'^ir + ir + Tiir-*-^' 

HaBC ita fe habent quotks panda K, L, M, &c. et 
t^ C ^f &c. fimc ofimia ad eafdeiki partes pun Ai P» 
adeoque fluxionea redaruoi AP, BP, CP, &c^ aP, kPf 
rPy &c. omnes tjMcm fignk St tero, caeteris ma- 
^^S' 7* nentibus, poRfia qucevia Metm c^dant ad contraris& 
panes punfii P> tun crefcentibus Heliquis ordinatis AP, 
BP9 &c. neceflario minuuntur ordinatae CP Sc ^P, 
earuaique fluxiones pro fubdititiis feu negati vis babendx 

funt i adeoque in hoc ^^^^^-p^ + -pr- — j^* &c, = 

TT "*"p7 "" "P^* ^^' * gencraliter in fiimmts hifcc 

colligeadis^ termini iifdeoi vel contrariis figois affici- 
endi funt, prout fegmenta cadunt ad eafdem vel ai 
contrarias partes pundi dati P* 

§ 10. Si reda P£ occurrat curvac in tot punfiis D$ 

'Ef I» &c. quot ipfa eft dimenfionuniy fumma -^ -f- 

II 
"pTT "^ PM "^ ^^' quam oonftantem feu invariataoi 

nanere oftendimusy sequalis erit fummae (eu aggregate 
Td^Te'^ 'h ^ &c. i. e. fummae rcciprocarum 

legmentis re&Tc P£ pofitione datae pundo date P 
& curva terminatis ; in qua, (1 fegmentum quodvia fit 
ad altcraa partes pundi P, bujus reciproca fubduceoda 



J 





1. Sii««.S 


fcfliomuo, cuinfl. PE n,!- 


n 

FA 


Kin. in A", 
« FB ^ (P' . 


'"n- + -^=iv- ^""i" 



id EP ui AP iJ PK, EP id Ei* ul BP aj tX, i iP 
§11. EnnililcrlliEam EP DCCurnl liacz urlii or- Fi 




■ iica UngBii CM naim PD in m ,. 
««• DR. fopimumu. ,ea.n, PCN^d f''"- """"" 

q™niu[uiiiBiii,».io,dyrtiMtia_:_ i' ', ' 
PNC,—.. = m~7E- 1""^ 

ungtn.iCMreaiDR in«- d i,'"''^'''" 

ipfi PN, & QV [p„.,|,|. ,^, ci"l,°]'„,o^„f^'''^ 



L".'''T"""" *'"■"" w - fir t »». c «., 






■LlHIAKOM GzotKTIJC 



CM nBtm PD b U, 1^, H, 




''"C"r«r J 

■i I -I^H I 



38+ i)fLll.«AJ(DH*GMME1 



fi DE & .upnce DT c, 



££■ + dT + *«■ '■"pe' 







S Dt LiszAHHM G£( 



gtu iDguli DVS ,d DV^&^i^"")' ^^ '* -I t 






•J"l^ 



«ii« ;«,i7, y n,^ «™i,a„,, yV^^ Amiu 






-- "■'•A-i»"«Cj "i 



^Jk 



^fai' 



■ 

■ ' 

IB 



rrnpnelsltbus gairaabus. 3 r^j 






^"^*- curn J( orculo ofcu 

■if Er«> curw « o.EUio oicu 






jlufq DlEBUEoHua DJt JDi 



»'»S-B^"'^''i 



3*8 i><I.l»«A«.UGBOM,„„;j„„ 









S 10. U. hcc ihcoipoau id fomin, _,^. ,,,,^ 
Iricim itduraniur, Itminiii ouKdiin f * S«"«»- 

ij. plio'igtnmlV.nrfdxw. Inlrthl.n',"^')^,'"" 
P* '»l'^iti"> ftgWBiH DF & FG, iJii™. • *;?" 

■ca. DC h.rww>!*u'.Trn'F"vG ^^^ 



VK.dKB,»„»J«»l," 



J 



De LlNEAtoM OiOWTBCU 
:a!,amuar jigiiix SDK ,^ [k^ 



^rrni de iliririDK rFdarwi ka*^ 
icnW laiilwir. Inieaipiill' 



■ilii 






Prefru/aliiHr genrralibus. 389 

•b \Mari I cna RTD qu* iminETlL en uni qiniuor 



ont Itait MATJ, DfC ipfi VC 
, VA, S'VB'InM, A.N&D. 
Id TCiitDAiJ'Dt,«t aB^ 
N )d VC; MA^^AN.fc DF 



5 la. El punao D ducarrtar du« refli; DAC, CW Fi| 
lECtu VAllVCiuinfti'tiipUdaHA^Cstqltra, C| °' 

V(^l>3.»M«.lKiMl>n9>Wj}rte>«1Jiri<iiqu>ni- 
viiicaime]i|)[iiiaDDil«fi[nnV4a>'<tui!bift. SiRt 
enim VQ.icaini AC in- B, tf WplMellHti Q.du[«ac 
icOi MQhl pnJMu iiiTi DC^^uK-KcUnu naii 
D»,VA& VCiA |Hiiie(ls'M;R,"a!Ni cunqnc Tit 
MR id Mq.ul DA >d DC) & MQ. lid MN tn men 
nliiuir, cril qiMqog ItQ_(« Q^i«C »j1 Od DC. Srd 
RQ.!lt »dQNut.AfiidBC.''*ftiiitDAt«iiDC 
iicABidBC. f(n<«Piiip.1bni<,Lit..I.fc£lioiiuni 

4,3. SitDArfBCm AB'WBC, «itq-i(j^ 
■quiTis rummi ttI (filltrtnli* Ijifif^ Jj & ^ 
p,im< punili A l< C fgnl riei«h(1l KLcoBIuriH plrlH 
punaip.c uiivqa; fu DAxBCff DC * A B, i.t.DAx 
= UC xDATjJFeriiiDA jr DC;iDAxDB + 



D^LiNiAROM Gbombtbicabom 




""""-•'■'••""IJmb,, ■ ,_i 4 



DiLlHIARUliGMHtllicui;'' 



ProprUlatiiut giniralHiis. 
n putei ptiodrD, 1 St (ORlri IbjixiTi; 
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a.ii 





igon^)! 



™' "' lia =Tjr * T5E' 

IlioM Jmi"! pcrciodem, (;;B»i|iliril» igltDip 

BumDFVH, du«nda DF «■ DH icfli! VC 
nfpcftive pinlldil, J ' ' ' "' 
V i i^jaie rn^eiMtr f raili< ln ^c»B*uni D/i^ i 
ilo refill D/h Di lEdii t£ & HF puaJMl 
refill HEJefErxcuinnt^n^unaii/Eiii & 



-^ + SE->-!SC'-'"5!?-*~W ■ 
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poE. i^nc ^« i ,n p>,pfl . ft, B, c. E, J,c. « in 




s 




>" 


Fsr 
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».ur tn.r, « [«,lo P r^, ,„,„ , p^,-„„^ j^,_ 






ibH AJ,, U^ Sic deitrminai poi.ft 

!3 SicHt rta»Pj„„j,ajm,eaiurinon, 
«dl4iP^ S.pi. «„■__!_ 



ZJ^LiKiAiDMCeoMniicun 
■ Ml jgnli ,; j^naaJiMDJidiT 



PrapritWiii" iinerMui, 



'*"'"',''"i'-P"»fl'i.MauT 


quillibH FD. FE, PI, t.c, qu..am nun...u. <ft », 


1 (umiiu, f'^icl— ^jjls-r 


™i= = '^--ii*7i-.-»'- E'i-."P-a. 




iUO P refl) qu*tll (ufti Krinm ptunHnniT. f«« In 






d>n>n, IMianllnltf id jnAt^ 






4u^ Id f^«a-m duuiD F & cuimD Kfaiinxu, cri. 




punaum » id rcaim linaiD. Erit mim 4t- = -^ 




[.•uu^uMi «-m u. ., .^ . uii |,|^ p_^ 




idcoqucFuiiIFMui'iidumnKiniC.umiiutpuiiaum 


itwMiD.-l^i.lfl. ^iiiJi 


M6i .d nribm li-SD.. p.r „«^t„«m, cm -quo- 


j(i.«»«rtJ.>-Ar/^II=. 


(|ue Id rtaara linun. AlqMli«eaili».™iC«{/;/, 
















<tiKi,ab^u^ D«uai»dilLL 


■* T + T + 7 + ««■ C-.^i'« "^ V "^^ « 


„w*,wa-.J£,l,Sfc.' 


ndicibiu nmubui ^ i. c, tu. Mt li nuiuo dilfli), Gl- 


i"-w''"i7"**'''fr'r 










lit quidnlki, euJM ndicH dwe nut i « *, aii 


ia*.MtJ(n™nai.,i<'"»*' 








liKll !.■»*- ''J'™*"'' 


iquHioiw M;liici cil]il!i (rei rWico fun! a, *, ', snl 


fDif£,aPr=^*S''' 


" = •i+t-v't; '^ ''T'"""'" «"■"" 8^ 



■ 



^' '+^-'. =<i;to ,.„,., "^^ + 






9;iJ.L;^!D«Ga«„,„^ 




"?'^!72'j^'»' «**«.«,■ 


tu, . in l«c b™™'!! aiiWWljS-i*. ., 1. ^ 6. 


.*.-i+,i -^ 


Q.= .Ax— + — 1 x&.-^^'f-3.J(C--l 


■J. Occaimii'nex no'-ii^hV, 


+ Ko. (,« ipf. .fl qu«„:« ,-- J.^l^i^H')- r>- 


^',ii'e^f-*qt.-ei,'maZti^ 


cunrtftlfliconfliiua, li''"i*=.ffl^«.PO..fl>«ff'" 




j™;. r«iidio.urfDs», Adai^fc.OBf™- 


rtit <q<»li> W'V, jKDuilioi .aBIB^«ffici.n. f cit 


''^f"'™ -''"'-:■ 


^„,,*^ ■■ ■ ■-^■'.■; ^ ; 


jHti,n.jm/,wp«ft,B,C,f,t. 


Cum (nnnfi.PD [=jl *l>b;(=.iii/,^ C Bit 


VJiund'iir'^CPxH'xAc.iii 


, = i, ni HBm Pf .J /B (=*! u. J 'i< r. ml 




P, = i^. Ji,AP3- = A/±^ = «.i^i^. Hi. 


:^'-)J'^-,*^.-.'.'^"iB=? 








^M„dii.u»v.i> > R ■' KdUiW.. ^ Ad biiju. ld<,n.u.n 




Cwl=™ f»l«>«^ in-fdm.t.- !2!S>"'Ain"' ^. 


g^. i„ ,u*« «diw.r;»cf ■»*yi;.4'.' •? -i" 






j,:„,„r,.ljj<i"™f™."»' 


. ,™,i,.« V .d A.- + B.*- i'Cf" ^' &C. « 


:£iS2£ 






,„™i.. V'=A'' + ^" + '^" 


:rT i: ''""'' 1 Cx"- - 7~T t; °'^"' H- 


CKJimn. Pa-r^vt-*"* 


it. fcli id rem fKium' at ^iit-ium: .jilui. Sub- 



tr^Tffln 
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^:!.Si.».rcPam.Ji„„^, 




.«=.uH>,PE,.pvto. «P„;, 


^t!^t^ii:i' 


mU, kff^tan Fi. H^ fi, i^, u 




P^ftal^bfcarm.nHjif 


roai >» «™,„ in „ jjifa ' 








— =^P=J- fll lur™ „, la ,^ 


"'P-^FM.uc 






aotooo 

£]<■ Z. 

'"1 



' ■D'Liiii^MCwiarjcf 






P£, PifiAK. a IV nbHte 



per ftninili™ p-K«ilmrn/gj.t 
^ I'y + iJ.' ^ 



FrifrUtatHui gtnira&us. 397 

finiCHpnn it&aaii hua>oaicz in Arc- iS. genEnlinr 

SECT id II. 

Dr Liniii Jeatnii srdait, ^s feUiaivius 



"Elt^ 



uipKotj ft figunruiii «i*tagl> UhiftK- 



rali<l»™rri kglMBri) ijuz ic^i^.jailjfpiifcunquB occur- 

An, 4. (1 5. sfltnfj fruit. .. 

f 31- RcOx AB & FG rcaionc coniitz inri;ripa F 
nr^nrnnt <i«l nniiao I'l. p^nAt'P il^tEhi AK, BL. 
FM. UN rcafnnim ccmiogeniM pccuiniri ttOi PE. 
per P d^aif in jiur>aij K, L, M, \i'i "JMiit frarptr 

nl io pur^ii D iL E) i-pj- :f-^'. Scgmori. .«■ 
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»f-PK=.PJ,. - 


K, ajuoa. PK .r^fibir^r'trru^TXTJ 


■ """l"=T;^T-j^ = 


Fif ' "Fn P" P'M«-r 


n..„.. .,;, PL = PN, & 


DiDdduni p„„a, I, „ 


i 5S E^=a. r„[„„ p,„, 


"au AG « BF Ebi 


.uo«t^r,«=^„ p^„a 


■<a« LK ,d„ou. 




™ -Ba. u^J XI 




;i.Ji«rt, B.Ftcouir,^ 


I '«U. AK =. FK In 
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400 D(Ll«BA«HMGfc»MBTnit)ARDM 

KQ«,l,.JititpujiQ,w*[ junBi„n„_. ,_ „, 
« B,, nil, Ijfc fBabiijoa™ ^:. „ "^ "^^ VL 



fttibi potrt^^Hl in Art, j6. " '''■ 

PD in E Buaao cur,:.. «i nJ _ V,,"*?" ™^""' 



400 D^LtMKARUMGfeOMEtRlCARlTM 

KQ etX«:.c]a)^it,pynAiun n ^ jungantur iwi, LK> VL 
et m/K ; r^^;^./^ ^'^bit ;reAauDi i^m in P ^ & re£ta I^ V 
fecabit ipfs^^ 024 ID Xj junda autem PX fecabit tan- 
genres VK^ei; «I/in)f ua<2is conudt^ A ec B. Similker 
reliqua puni^ ipQiiJta6tu9 determinantar. 

Fig. 25» § 4^* Days tribus taneentibus AK, BK» et RL,cum 
duobu3 punc^is cbnta^^us A et 3^ facillime determinatur 
tcrtium, per Ar(. JL5.. Occurrat enim tangens RL rc- 
liquis tangentib\js in R et L» atque junQs AL et Bft, 
fc mutuo decufHfnt m ti junfla Kt fecabit tangcntem 
RL in tertio puniSlo contaSus F ; & Tefllo conica de- 
fjpribi poteft lU in Art. 36. 

Fig* a6. § 43* Delttlif'iloAAbf taAgente^ KQ^ QL, LR, et 
RK cum u^icp^puodp D ie^onisconicxquodnoafic 
in aliqua quatuor tangentium. Inveniantur punAa P, 
^ et 7 Qt lA ^A*! t! 39. Jangafttur PD, ^D, et xD ; & 
duaaPZfeaAp^Dpit^ielabccurfat rpdae RCtin Z; 
& bifariaiti «lceitif PZ ht S; JcduAa^S fecabit redam 
PD in £ pui^ curvsc; vei ocs^urrat PD re^e RQ^fa 
5t, et (per Art. 23.) fccctur PD harmonice in z et £• 
Duaa atitemil)^ ftcJffiitjdnaam ^E In ^, et Et fe- 
cabit ipfad i^D'tn d^ Ita ut hsc quoque punda J, r 
fint ad curvam. 

Fie 27 § ^^* ^^ punfikO'iC du^afitor duife (angvntei ad fe- 
ll. I. ^ aionciti coiiic^m^ih' A eic B ; ex {^uhAo A ducaritur 

reaae d«ae AF ^t^AG fdAiotii occurrentts in F et G ; 

junfta B6 feoet AF iii P, et Jufiaa BF fecet reflani 

AG iVimf emfttqud p4afta P, K} ^ in eadem re£U 

linea, per Art^ 36. 

Verum propo^tio hsQ generalior eft. Si enim a 

n, 2. pundo quQivis Kducantui duas reSae KA^, KBt fe- 

«* aioneoi 



* -D'l-'NEARUMCMNiriltin, 



I p 




'■' ' 
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^■^H 
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406 DfLlSEAHUMGEOMETRICAEOM 1 

dialo didanllz iP punfti P a punfto quodam t E ^h 

ad fclidum A? X ;?■ conKmum fub legmenra M ^H 

1 Ap ei quaJrito diftanui puncki p ab eodem ■ ^^H 

1 punftu ;, pet An. 6. K ^H 

LaHHinil r.g.». «;;. P.op.IV. Ex d>«> qu»Yh pun»> P f 
^^^^■^^Hl '' duciiur refti FD quz lines lettil ordinii dc- 1 ^^ 
^^^^^^■1 curralinmbmpnnftiiD, E, F, &a1iaquzTi> 1 j*' 
^^^^^^^^Bl reftaPAquxeandcmrccctin tribuipunaiiA, 1 \ 
"^^^■^M B.C. Duc>ntur<ai^ni«AK,Bl.,CM,qtix L ^ 
I'^HI F^a«PDD«;UTraniinK,I^«M, nmedium K ^H 

I^HI incidei cum medio liirmonico inter irci rcOu H'^H 
^^^^■^M PD, PE, ec PF, per Art <o. & =8. Si mrmi B^H 
k^^^^B^^^U rcAiPDeurTSDCcurruinunicopunftaD,!!!- H^H 
I^^^^^^^^^^H punCkuni in Art. 6. & piedium ^f^^H 
^^^^^^■V harmonicurniniernesTeauPK,PL,FM,eric ^^H 
V^^H^^^^H admediumbarmDnicumiarerduaircauPDn ^^^H 
P^^^I^^^B !Piiaiaaone3ida,perAri. 13. T ^ 

1 ^^H 5 5^- P""-- V. Revolvamt .efla PD circ. 1 \ 
1 ^^^H polutii P, fumaiur frmper FM in rtfta PD 1 \ 
1 .^i^^^^HI itqUilis medio harmonico inter Ites tcdu ED, 1 / 
■ I^^^^^H PE, etPF.eriiquc locus punftiMlineareOt. 1 / 
■^^^H per Aru \ 



5 S7. Paop. Vr. Sint tria punfli lii 
lii ordinis in eadem refls linca; ducani 
cuEvim in bispuoOis E(Hiuiigciuct,i}iia 



^m 




D/LlHEASUM GlOMlIllCUf 

dilbanx HP puoOi Pi 
Ndum Afxlf' COTiennimlylii^ 

quidraio dilburiz put£;ilB 
9 i, per Art. 6. 

;. Pbop. IV. Ejduo^p' 
ir refli PX> qu« l™» miotfci 



'A qui 



■andemlccn 



•p occarrtnc in K, L,nMiBiB 

cum medio hirmoniwiiiBBiis 
,e[PF,perAft.<o.S!l *■ 

mhafmonicimiBttfJw"*'"' 
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PrBfrielatiiai leturaSitii. 



<m nBi% FGB 1ii>™ tcnii «dUii> in ttibui 
F,a,clHi ReaxFA,GB,HC, cgmnin 
jit coiuipgFiin ttwIeD (fctal in pundii A. B» 
zc pDO^ erunr !■ n^ Ijnei. JungiEur caiin 
Bcc InalUiil (xr C i Ti culm itn poicfl, « 



kiM, <i 



iHCJnNn 

:<■« FN = PM ( 
u N, M, (iC. 



{58. C^-i/. HincflA, B, C, CnttriipunftillMa 
(tnii mdiiiii in udtn It€lt Uoti, duasc •ulciii AK rC 
SG cumin untiojui in F ci G, ti junAi FG cuivun 



Auin cum tribui iliii A, B, C, in «d»I nfia qua 

Hoc iutf 01 Aerj DDn pmiL IncidiiutErapiimoinhinc 
propoGUonem via dinTfA r«d minui expediti, eandem 
deduciudoeiF'iip.lI. EimiMlec A itdl A/iuiiiui 
quoquc conlingti in/, & dufli G/cuTHie Dccaml in ^, 

A, B, C, liim tcnli onJinii in ndcm 11^1 lilis. du- 

aun( Ctmpcr un coonaui in ndtm icai. 

i S9. P»op. VII. El punflo qoD»ij llneat pi^. ji. 
tcriii ocduiii ducuLUr dux Fc£tx carvim con- 
D d 3 [ingtniM, 
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J.'LlKfAHUMClOMIIIllJo 

vim in »\lopaA.v:!am: 

fo fiiinprilTlOpoDdbMliJIi 

^bunt in pa^o>!-i^,^ 

^A<tu™.»rrfl.tiin.i™p, 
..■..l-«<:u.ni.i™«H.™ 

I-j-.tctdenre, toincJnoliBaJiJa 
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cur>im<:Q>Tllng.i.U. pfMC.™ q-it In hoc ipfo[™na. 
















fin. in alcm «ai. &« tnim F, G. M. Ig <.d«. 








cunito, quod noo fil puoiluin Beiui conliuii; don. 








', & junai iH curoin t>ne" '<•• I- P" h"" P'OfoT'- 








» »dca punao H. ;,<.A, 




{63. Piop.VIlI. El punfto quovii li«x 




Bnii otdbii dociQiur crts refla: cur.,m con- 


€9. 


clngentei in Iribui punilii ; rrfli duos quofvii 


v'j 


coniiaui ccHijungens occuml denuacurvx, & 


ex occurfii id lertium contaftum dufii curvam 


.'^ 


denuo fecabh in punao ubi rc^i ad primum 


punaum dua, cumm conlingtt. 




Ex punflo A, litm IMii onliiiia dncintnf irei rrSz 








F, G, «/, rc(h G/qu« hon... du. .,u^. c«.. 




jungit fecct cuiYim dcnuD in N, et riAi « boc punQs 




•d leniun onoaum F duSi curvui linxl in ;, lum 












cu~.l« p-nat G. N. «/. Snt in «*m bAj. & 




tia|Ci>ui Id puaa> G et/ IrmreiDl per A, f^quitui 








Cun.,u. puna. F, N,(, fin. i„ e^dfin xSl, »„gMr„ 




.uttm FA NC cue.. occu...nI in A n C, Cqut 




AC ungen id punauDi A, nneeni id punaum ; 




Sit A punaum Stiui ™.[r..ii, AF, AG, H AH, 
-II cutvm conlingcnic. in punais F, G.n H. E, 
.iftoA|lu=»luirta-oi.»i»isc:ii.Mnifct:iiiiinB«C, 
icdam FH in P I <rlu{uc FB ad PC ut BA id AC. 
,m inb> ^» lugc.ilu td punOi F, G, cl H, in »- 
dim punao A mn«iii»iii,nit per Piop. IV. ^ t -jl^ 



'■^■11. ^ 



D'tr»«AiirrMG£0Mr„„, 


Fnprittatiiui gnuraiHui. 41 1 


uf.Xic^^'^- 


( 66. (V-i 1. Rta. qu- duu 4U>r.i. r<a« .» 






'1"".™^'*"^""*°™" 




""' "111 «&« rate p,^a„. 




«■'■ ''"l«"«"B,j,a,„^„ 




«™uBt.,BrfaJri(*h,t 


S6j. tlr./-J. Sirea»^Jiiipl«op'raUrf»pnpu»- 


.c-nStBE. pntB^am^.i, 


aum Brus ciHltruiJ duSi occurni tax FH in e Cc 


■JO. (OBU-njfr. Snandiun 


.«™ in 0, .ri. ^ = -j^. .*ov= RA = iRO. 






n.<a(™;„nfl,J«ip*.i,«^ 


{ 6E. Paop. X. Refiailuo punOa flwus con- 


■■•■V'"- (fccruCrth,^ 


tririi lonjungeni »e! trinfit per 3" punfiuin 


.AjI/iw. V«tiafri,AL,^ 


pnui cODtririi vcl dicigitur in eindEm pUgam 




cum srure infinira come 


ir. IX. EipunikfatiraD: 


Slut A « I punOa Sixiil CDDUIrU, jiiaa> A^ mm 


! nngmro jJcuram, In 




iifl^nj Aanaonm fejlirm 






dio ,«vi, pu-a» ,, f™. A. :.. ,. \„ „d™ ™ai. 








igilur linw Mciiio.dini.occuiion [n punaiiqualur. 


,«nu><«.b.ii,*F,il!,.lfl 


Sil A punaum Iciui CDOIruii, ll nai AU if^mpIMa 




tlngeiK io 0. li Iccu l« Q,, ]■.!&, AQ., i™f,bit 


t.«j^p.~a.r.c,nK" 


J 69. Pbop. XI. DuaU « pupflo fltiu! 


r„;.«,=ft("fv»Jf.f*H 


contrarii A nuigcniibui id corvam AF. AG. 




AH, fltduibu! fccuniibiMquibufcunqucABC. 


•i'"-]k~'^'^'"'^ 


AM, junds B* et C, n\ Bt tc *C ft muiuo it- 


mmurd^-^tS-M'"^ 


cibunt in rc£li FH que contaauj cdnjungil. 



icciirrUcnJiiiTeaiB»i|illFHinQjC'BCi;dcin 
,jur>|in<urQActQC)CLinijueniA8>dACul 
iJ PC, [« Fmp. IX. cnuil QA, QB, QP ci QC, 



z D< LlSEAsuM Geometric 



unflit CB,<i, MN, 



MCiirrH(>i><*biiBt(>itii«IM<J_. bjunaBRImBccciC 



,.:). « 



■] 



4$ 


f1 


**''. 


■ 



Dil,yizAKV»Qt«»tim>\ 




"'"■ "l™i''<Atfallrt,K. 


fuW. Similiwr din f^nO- He«. <:<™.-.rii A cu.. 


'"■''■«-" *'«"''t'«WM 




:pnrt™«„,*,^P^a;^ 




r«l«lU«e™™i^(;^ 




iiniliid cilliDiJrIii fiflBiiojClji: 




apataaftj-iaanh. 






inB«C,«jm.a.CBinnabi.ptrA.ju^«CG« 


v™i.. &foa.^(lA,7, 


cantinEEt ;i> V. TtogMl lUBn. id pup^mn fluul 






i. W =.(;,. Nim>;,.3,ffl J- 


bO. PI. i|.fi AHp«.H.l. & bjftcind. PL in X ; juna. 


.n/.Bnaoftiuow[rmAiJK,I 


enim AX tril ongcnl id punauo A. Occiuiu loiin 


.-Azucia«B"M;<i>ci>. 






u^p^.«lA■^.FHLnS,^^ue^+JiJ = 




(.lumiioi AC fcculuc birimnice in P a B, iduquc 


■i,rai:rai(iici«ufuiiji«ii 


VA, VF, VP, a VG. l..™<™iciU«) = ^. Ett 


^r'^c^^n 






r, PL i-tjUcI. rtflr AH «:cu,«. nifli. AV » AS ia 




Xttl,<ri.PX^XL. 


. p«,pBlA>fc.»«™!) 




, „MZ<itaia»I>h^ 


S74. Prop. XII. En punflo lints leiui 


mp./;^™eij-fl-™w' 


ordinis A duciniur du» refli cuivicn contiq. 


,™:f.m,<>,*j«to.J" 


gentti in F el G, junfla FG eut.e occarrat in 


«,„.cti,arf,«^'| 


H, & cangcns id punflum A fccei curvim In 



ti, et cangcns aa puncium a iccei curvim in 
M 1 jungiiur HM, cui occumi FLK ipfi AH 
pinlldi in L, & rumalur FK = iFLi cum 
junfti HK, rcfla quzvis AB ei A dufia hac- 
monicc fccibiiur a reikis HK a HP in N, P, a 
a curva in B, C ; ill ut NB crit id NC ut BB 
wdPC. 

Occunit 





^■!i.ar,u. 




ll^qu 


-•;gicaxu 


ftd.^ 


fc=,„BirinNti 






.fit^iVB 




BN. ™n««a>: 










mJlim hampn.K 










4,6.CmJ,T. 


it.rv» 
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ndupk.,.™hAn(, 


„™^w(i«.«fl 








/, J»fli 












W.. C.,in=M. 








fiQit N, 


qnndo N ptrit 




urn ,tfla 




Civi 1 i.de«ue 


(.q.:^ 


^-r; 


= "PTr' " 


"Ft: = 


fk' " """"'^ 


Ctim 


B,« 


caa » A iuOM ciii. 




Ei<. E 


illcn 




= A/-cur- 




.„f,bit 


«a.HKper/,o 


bic^iiilo 


,n;m FU, VC,- 








a.B« 


c.™n. 






Wo puna 




S77-C'"'- 


Si ,ea. HK i 


HCUCT. 










itpoDao 






..AG 


Qjiiwor niitim ai 




i»<lBa 


poffno. 






laiii ouiiiiB "d 


ciuHin 


«AF.AG,rt/.Aj 


Sioiim 
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l> ITon tmli unlmii fiircin [n ddm itfll, tii. 
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^^HHj^H 




^^m!l 


^H 1 
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^*w l^M 




"^k i^L 
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^p ^^ti 




^f j^r 
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^«E 
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^It 


ri 



inaiHCaiiiiRaiIli,ni,v. 

So. P.Df.XIV.Hil>nrEHEir 
Jlurr. duplet 0. EijunSnim: 
A diicmtar daxrrSr Ha III- 
■nonets fnFnGiiluflifGcm; 
;'jungarurOH. ReffiiiimU: 
I cattx axami in pisAiIsi-- 

■e fccabiwr in punaiiotB!'' 
;i)lBN«INC 



™ m9i P-l n 



^tfl«r,« 






m-i*"' 



Prefriilalilm gtntrelitas. 
\i. Pnof. XV. fx punflo lini 



pundo 



unfto ducaniur rc£tx ad con- 
: duo novipunfli in codcm 

PF n PG ciinam Icinvt in pUIidlli K « 



Et Ob itaam LGP, u 



:u(A«BJ» 



''1' ' AG, V.AfiRBK,BL,Ri,Bt-/unairHi<iUU 

„nw fCJ"" FL B GK, Tla Gl. G/ o Fi j Qtl mi.w» occuireni 






4l3 Z)rLlN£ARUMOEOME 
jxc idem puiiaum CDatlQiu fcmpK 

J. % 84. Prop. XVI. SInr F cl 
liacx leriii Didints, iu Ti: 
GA auvara in his punfli 



f I- ct G punfli duo 
imp" ut rcflK FA « 



ir»£t occon»ni ia punfio aliquo curr* B 
le tangentes ad punfta p er Q convcnieri 
.nftocurvffiC.itauitriapunft, 



C, flDi 



p-tpanilumC. U'rt^g. igl.ur nrfli CQ.. C^ 



'■inQ..l»«trt 



t»CQ..C^ 



^ PWP.XVI.Si»tF<lGpic: 
'' ,in in hi) pn"*' "'"F"'' 

.genres -- r . _^j.nir 









WM 
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II 

P,oV 
M, 

J 






PropriftatHUi giairalibut. 

niam U -i ■ 



C», C, uun 



CP. CO.. Cm, C, d Cf I qiK>d lepugi 
Flop. XU. 

{ B5. £>>/. I. Duo pun^ P, ubicunq 
puD^ti F 3l G, modo UDgenTH id hscpui 

pnuiioEi Gbi njtuo h. cu»z.' £1 n I p 
cnui [ta> q<.>vl> PNM qui curvz «xu 
M, &jui>aEQ.M, QN. om r«^niu; 



K,L,ii.l/«iH 

a. F & G, CO, 



)i«di.^, inn 



tur cucvun concingcDics, ha fe muiuo Icci- 
bunt in punfto lUquo cucvz. Sumuitur alia 
qoiluor punfti curvx L, K, /, ;, ita ui duflz 
LF ct GK ranveniiint in curra, aiquc n&a F/ 
nG;, in eS quoque conTCniini 1 tuneduAzL/ 
« ;K. Se mutuo feaibuiK in cum, ui & Aa&» 

P Suppbquad Jw# in Sctenuf, 



^5Wf» 



<i.'M«mt.i 







"One J jiioijnina, p_(^^g^ ^^^ ij^^ • jr"" 



i*lC, IH, „nc, ■ 
•I GF, 



1 -. *, « t. 



ut SF >d Si, ail' N. id 1 

a.xSF.dGFxS*,i.,. iniiu^iV.; 

lur puoauiD «, .&o,M rtai IN;., oirf,;„„"'v tl?r 

It ubi 4..a> GL- « gtCt'M^'J^.,'"""*''^ 

D«c»ntur '■^r^"J^; j." f'*^ ^"^ 
HI. in tribuiponfiisO ^^"^" "-^^^ 



K 4 



DtLixtAtnmGitimai: 



? i junginii TF, Mi iltamd 

ai>ic;!ir,a«l>*f>*''"' 



l'!Jttai^''rfsw-.(**'> ■ ■ «^' 






Pnfrirtmitai giktroSim. 411 
bccnTtr inD, rt Hf qa* (wigrnri CI occur- 
fji in El (pmtf lAnHi 'D, K, E, in ndcnl 
teiti lint j^ qu* quidtm curvim In punflo K 
Coniiagit. 

SuppoBinin am nOm QfL« FKP nnicrl cj'm 
tnlum F, ti n^t LGP CT q^G ciKi polum O, 
■m Ci, L. «.P. *fc - — 



«PCi 1 



., P, B- 



a> DK «»ii>e<i> SidprrPnii.XV.IifuaSiQ., 
, P, (nunc ta lintl tcnii oidini' l>«>I«riti, pun- 
m K mcmWat ii Htani ijuiin Igliai nOt D& 
>niiiigh hi K. 

iqi.CmLi. Sioiil:ttrEre3*flF((AG[q™ciir. 
ID (oncin^uni in F ci G) dccu.iju.1 rl^9x IH (qui 
iIdeti iiiLj jDfil°£ll>M<(TIi junSt MP 
uiB AG in J. S ionai QN tuigcnRal AF 
li QuGbii pu K. k acnm In Kk pinaa 



K«alkg<dli,Ca«CPwpunaoC,B[.tiBKcic 

ti D 1 ton dote IX^d EH fematuQ rccihuiii r'li plin- 
aa curve F i •iqiKjuneinim LP « TDcccurfui nil In 
punAacutwGi ungrotn lutem id puniti F ci G Te 
KUIDo r«9hdDi ia puniTD curvfc A quod e& In cidtqt 
rA) csmpiufHiCdfll. 



^^i jf)/ LlNEAHUMGEOMEf RICAm 



«CEi> 



in M, N, ., 



vu<ritCD:pl3>BM, BD, AM.« AN, in U, D,i,« 
,, ht£ii[Jca>iiiI, £.>««. Hi) i»riii>, i^nfli N. 
fnal^lungcnlcmCJillpunaficDiiuauiQ^.M/rniibil 
inltmCD in punaoconrjflut P, ID r»ibitHn. 
ifliiiQ.EHiii 



gcntim Afl in punaoconliaiiiG.E 
Digue « anj-ttm liEin K. Qulmi 



Bli Id L, ii dt' 



„,„od=limlx.p«.mpun 


1.A,B.«C.dncipoiruM 


MnlinftiiH) r=i rtflil pod 


=n.d«..AM,AN,BM. 


BD,CD,nCE. 0«ur 


i.nin.N,u„E.„,iCOin 


.,, „a.fcWo"g"iiCEi 




eH»nEcnItANii.{.~> 






tciiiioidtniiquEcoaJitin. 


,;ib..pn;p=fin.i)«M«l-= 




inPctQ,..l.ip(.«J. 


E.=ontingon£U.AMn 




")in/«j, nauium 


BMrtBD^IinLrK, 








(ilfflrsHli. f^J""™' 


dil(iiiuuiu,idu,)uc;ic>. 


bKm>.ai&iRmiB«™» 




^ ,4, C^./. 4- Di.l. 


d^obu pundi. ll„r> »ni 


.i.ijin.i A « fl, lingtntib 


^. qu«,« AM, AN, BM 



im K <ibi rcai UD cuivam conii^Eil 



iicnln a Kf»pua>CUi|W< . 

,t:/)up"a»™"auf,IDl«.i 
iF, ■SiJraMnipiiMillli'l.l' 




f0t\ 


■ '1 


i 






«r 
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it 
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4 = 4 -O'LlNEARUMGEOMETRlCaEDM 
" '' = ■^ - ^ (q"<>n»iii P, cfl iL] PM ul Pq_^ 
■F. k « hypabtfi ,PF = FQ^ ^^oq„, ,py ^ p^j 

" PM "Tff""' "" 'Ty — "H"* -p7. •*&)» 

5 96.C"»f. I. ;ung.nturDi(«E:.quia,nreni,„, 
II punSo V, junOz VQ^cl r/.riint p..j11il-. fc 

: P.. Rcfl. «,[„, PD f«.lu. h.,i„„i„ in E J^o 

ihjpollKli.adcoqucHianiitaiPrfrrctgjhjrnioiii^' 
n -«r. per An, 11. utidg P/t^lP^; cu„o„j r. 



himonicl inwr d^J-cgnirnamitin punOo^ Rciic.!) 

(_ §98- Laiaa, E< cMtro gravitaiig irlijiauli ducal 

;.ttrt«ni.inauinHUdiai:Jium^ri'LrIlZTd"Qm 
fe0IitiiB^n(tkB.r[itecH,[njjt>v:i«ii&d,ult,„,,|ii, 

irlwlauli VTZ . occumc .cdm FDE PC. p'"dX'liV=! 
-bm in r. D. E , fin^ii, puna. D n E ^ cfdca, 

-. Ducmw 



ur P, reJti 1 



■fa 



)/ LtKtAtnu Cummia 
p^-^(lMMl!,di(ni,]j, 



■ri/. I. JunprlBlUiltifima 
Ji ntm PDImr btiwmiiU. 



J. SallMiSrm 



llt<ll«- 






"t 



9 



PrffriiMiivi gtiuraUltu, 



wlucribuiVT, ZT, D 



nsqut El MP=PL, 
«TL=]Vt,'4H<'finili«'nlhi^ti TLM, VLN, ok 
LM = iLH,. uwtr LN.= I,P, H FN = 2PM, prD- 
JDdc G PD ocnirrjl rcftc VN in K. erit (pn Aii.u. 



{^. Paor.iXX. iCDMuemt im nOx VT, Fi 
VZ, TZ, HiMam ((niiardnh iranleitqiK «a- 
dtm refliiineiper it« eomnaui & per P «n- 
trum griviiitii triingiAi 'VTZ ; rccla qucvit 
pc[ Koc centrum diiA) cumc occimat in punan 
f cianipuicfrinpunftiidM j ex iltcn cjul^ 
dim ccBtii gilkiiui) parte, eriiquc ipi meilJDm 
JurmonicuiB inter fegiRcnti Va ec P>.; 



«ijn< na> Pj.turibu dIiii(iU VTZ in 



■•W- 



+ ^.. 



kiiiu«RauF<«F>. 



$100. Prop, XXI. Sit \ 
in lina terEii ordinii, VT ei 
in hoc punAo contingntes, 
flccutni rcfii TZ cumm co 
FT=FZt jungjcurFV, in 
; FV J & fi f c^i qmvii per 
currac in tribus punftii a, i, 
f)n< ai) eilLJcin pirteg punfti 



4=6 ^'L.hia«u«Gh)mith,c^,„^ 

q''«pr>™>iausi,j„r, r.^""'^'"" •**" 'rfii FV 
coJcnw. - • "1'"""PropofitiQr, 






{.= 



•,■ XSFi. IJucdi 






■ y1 






'iDtll (< *A 7 IjIMI CDiuipI. 



on punftMi rrfli (>w"i i"™ 



Prefriflefiius gatralUsi, ^t-j 



o F id contrariu, eric -= 



>■ PE~ 



i cujuftis lignum 
fll Riutindum quotici fcgmcDtum id oppolitu 
panel punaiPprocenditur. 
SeqiuIuraTlK«.I. Act.;, eftcua pcrlioc AeO' 

rii^DiJuqi tt ncmiH fuDUur PM cqualii nmlia 
huDoiiIco Jnt« kSu FD, P£, FF, rKiudam An. 2S. 
«i('p7=^^^'*^-. jideoque }PM cil( nxdjum Itar- 
Dwicum iiiR> pV CI (P(. a-i-S fi '•ngoilM *1 « 
fa M iriiililiii. 

$ Toe. C^l %. Tncir. Piop. XIX. ubi in conlaaii. K 
fumini panAuoi P ul in PrapoIlkiH XIX. GlqueiFf 

PD In * « «, niiqut -1-=.^ +.^, fi« P; ■,!■ Ji, 
diniliiigiinllihinDsnrdrniRF^nP.. Q^Inn- 
^a»idi«iDB<oncuiiui(mcDdeiap4iidvic^ PD| 
wii P/= ( ?h 1 quDniin mro In Piop. XIX. -^s-n" 



>/;i''fr""'"°"°""""=-^"''- 



^w^rvTZui 



nfteVFini, 



fconor an gciu Tf Z, fu 

Mtiooccuratjni. !,„ ji 
IT. fupir Kflan, PV, p/- 
™n«iniapdicui.M„ll,i. 



■» punfluaicu.v^ Fl,'biw' 

'*•■"«"■■ •*1«Jb- 

« tfl. ptr / d„aj 

;> S 10,. P,op, XXIII. Ex Dunfl. 

tiiKi renii ordiris ducintur ,i *''*'■" ^^ 

DEI,DAB,quEcui»ioccu I'"''' '«ia: 

"■.on«:un, inter frgcm.ntaDE.DI X ''"■ 

™"^ Jtque DH medmn, hjl: . "'T'"'- 
i'^Rmmn DK, DL, flurdcm wn. '^'"° """ 




ra liAtaalfmjniah am KmBK' 






icDHnJiumbfitiiiV 
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Troprletattbm generalihus. 429 

>G et DH, diicatur VQjiarallcla ungenti DT» 
jux occurrat redae DA in Q^; & fi cft-culus ejuf- 
dcm curvaturac cum linea tertii ordinis propo* 
Gta in pundo D occurrat re£^9p DE in R, erunt 
l^Gj Oy ct 2DR continue propgrtion^les. 

Nam per Tbeor. IL (Art. 15.) cft^— fj— — =: 

•DE "^'DI ""BIT 1Bl""DG DH""DGxDtf 
^ ^ (quoniam DV* = DG x DH j) undc QV* =5 

flHG X DR, adeoquc HG ad QV ut QV ad aDR. 

§ 1 10. CoroL %. Sumatur igitur Dr in refia D£ tenia 
proportionalis redis HG et IQV, & (>erpendicularis 
^&st DE ad pundum r fecabit normalem tangcnd 
pT ad pundum t) in centro circuli ofculatorii five 
circuli cjurdero curv^drae cum linea propofita, in pun- 
Ao Op Si punAa E, I, K, L^ fint ad eafdem partem 
cjuideno pun£li prout DH major eft vel. minor quam 
DG, i. e. prout medium harmonicum inter Tegmenta 
DKf DL tangentibus abfcifla majus eft vel minus me- 
dio harmonico ii>ter fegmenca Di£t Dly ad cuivam (er« 
mins^t^* 

§ I IT. C$rol 2» Si anguIusEDT bifeceturreAaDAt 
erit QV = DV, et 2HG x DR = DV* = DG x DH, 
;^eoque HG ad DG ut DH ad 2DR. 

^112.* CoroL 3. Revolvatur reda DA circa polum D^ 
niancntc reSi D£, et HG, diflferentia mediorum bar- 
monicorum DH et DG, augebitur vel minuecur^ in 
d 'plicata ratione re£iae VQ^ Quippeob datam cbordam 

QV* 
circuli ofculatorii DR, manetquaqtitas-^^ quaeaequa- 

)j$ eft 2DR. 



^ 
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ataue VH : HN:: VQ.: DR. Si rcSa DA bifecet 
angulum TDV, eiit DR : DV :: DH : iVH. 

f 

% 117. Prop. XXIV. Sit D punftum quod- Fig. 56. 
vis lincae tertii ordinis, occurrat tangcns ad D 
curvae in I, fitque DS diameter circuli ofcula- 
torii, quae curvae occurrat in A ct B ; undc rcdae 
dufta* curvam contingcntcs fecent DI in K ct L-, 
fit DH medium harmonicum inter DK ct DL, 
& fumatur DV ad DI ut DH ad diiFercntiam 
rcftarum 2DI ec DH; eritque variatio curvia- 
turc inverfc et rcftangulum SDxDV; &junfta 
VS, variatio radii curvacurae ut tangcns anguli 
DVS. 

Nam pcrTheor. III. (Art. 17.) variatio curvaturae eft 

1 2DI — DH 1 tr . . 

DS "^ miTm = DSI^ DV- VanaUo autcm ra. 

DS 
dii ofculatorii eft ut ^tt-, adeoque ut tangens anguH 

DVS, per Art. 18. parabola autem quaceandem habebit 
curvaturam &eandem variationemcurvatursecumlinea 
propoflta, determinatur ut in Arc. lo. 

§ii8- Corol, Si tangcns BL fit tangent! ad D pa- pj^ 
rallcla, crit DV ad DI ut DK ad IK; & fi utraquc 
tengentium AK, BL, fiat paraflcla ipfi DT, crit DV 
= DJ, adeoquc variatio curvaturae inverfe ut DS x DI. 
Quod ii in hoc cafu fit DP parallcla a fymptoto curvae. Fig, 58. 
evanercct variatio curvaturae. Q^icmadmodum igitur 
cvancfcet variatio curvatura; in vcrticibusaxium fcdiio- 
Aum conicarum ; ca fimiliter evanefcit in verticibus 

diame* 
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diametronmi line^om tertii ordinis qux ad refios an* 
gulos ordioitim applicacaa bifecant* 

^^9* , Scbd. Sunt autem alia plurioia Cb^orematat de UngBn- 
tibus & curvatuira linear um tertit ordinis. Sine, i*.gt. 
F ec G duo punda lincae tertii ordinis wide tangentd 
dudae concurrunt in curva in A. Producatur tG donee 
curvae occurrat in M. Sit TAG tangens ad pundum A| 
& conftttuatur angutas PAN :=: GAT ad contrarias 
partes reftarom FA^GA^ fecetque AN re£kifii FGinN. 
£t fi ctrculi oficttlatorii occurrum tt&m FG in B et hi 
crit GB ad F^ ut reaangulum NFH ad NGH. St 
cnioi punfia a ipfi A quampfoxiiDum, & puoda/,^, A, 
ipfis F, G, B, quamproxima^ eritque AFtf : FG/*: : OF 
:FB. FG/(=:HGA)jHFA::FH:GH. HFA(=: 
GF^): AGn: :AG : GF; unde AF* : AGff ; : FH x 
iG:FBxGH::GN:FNi undeFB : G^ ;;NFH 
;NGH. S$i di bi$ faiiu 
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